


| 





ur a 
; tRéFhoineering Library 
5 1852 By RANDOLPH W. CHAFFEE 


i, a 
©*Whytdii@how the technical library should be set up 
685 AY 
and utilized in creative engineering. 


——_ 





“Bite 


Ligh eR cy, 
‘ 


ENGINEERING 
MANAGEMENT 


a ee mm 








WR 


We ——EE Oe 











®@ No alignment problems. 
@ No extra parts to buy. 


@ Less space required than for ordinary base 
mounted units. 


RAME IS OF RIGID cast iron construction with no joints from motor 
F end housing to pump casing. 

On the other hand, close-coupled doesn’t mean “cramped.” There's 
plenty of space between pump and motor for packing maintenance or 
replacement, 

In addition, wearing rings and shaft sleeves protect casing and shaft 
from wear and are easily replaced at low cost when worn. As a result you 
will find maintenance costs very low. 

Talk over your pump selection problems with your Allis-Chalmers 
authorized distributor or district office, or write Allis-Chalmers, Milwau- 
kee 1, Wisconsin for Bulletin 52B6140, A-3810 


Electrifugal is an Allis-Chalmers trademark. 
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See new series of 3 sound-slide 
films, widely praised by educa- 
tional and industrial groups. 
Get practical, instructive infor- 
mation on theory, application, 
installation and maintenance of 
centrifugal pumps. Series is de- 
signed for showing to mainte- 
nance meetings, plant groups, 
and engineering societies. Ar- 
range now for a showing! Call 
your nearby Allis-Chalmers 
authorized distributor or dis- 
trict office. Or write Allis- 
Chalmers, Milwaukee 1, Wis. 
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MOBILIZING FOR CREATIVE ENGINEERING Editorial 109 
To get the most out of the limited supply of engineers and to achieve maximum efficiency 
in engineering requires effective use of published information 
THE ENGINEERING LIBRARY ............. _.By Randolph W. Chaffee 110 
An exhaustive study of the special engineering library, how best it should be planned, 
and how it can be evaluated most effectively 
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Keeping Up with the Younger Set 


Our contributor who told about 
the No-Detail Chief last month (in 
Stress Relief, Page 260) writes: 
“Will appreciate your sending me 
tear sheets of the original Detail 
Engineer (May issue, Page 210) as 
well as the No-Detail Chief. For a 
number of years I had had my red- 
headed young daughter suitably 
impressed with my literary abili- 
ties, having told her about writing 
a strip—sometimes loosely referred 
to as a humor column—for a small 
but discriminating section of the 
readers of the weekly paper while 
I was in college. She was no longer 
impressed when at age ten she 
broke into The New Yorker, an 
event which I have not been al- 
lowed to forget. Maybe this will 
help restore my lost standing but 
I doubt it.” 


This Month's Cover 


In order to find his subject for 
this month’s front cover, Penton 
artist George Farnsworth had to 
make an excursion into the future. 
We are happy to report that his 
time machine functioned smoothly 
and that he had no trouble locat- 
ing a modern engineering library 
where, by the happiest of coinci- 
dences, someone was just in the act 
of inspecting the catalog card for 
this month’s lead article. Since this 
was back in July it must have 

















given George ‘quite a turn” to see 
a copy of the September issue of 
MACHINE DESIGN lying on top of 
the file cabinet. 


Electric Motors 


Ever try to figure out how many 
electric motors you have around 
home? Make a guess and then 
start counting to see how close 
you came. One of our editors who 
tried it was amazed to discover 
how much he had underestimated 
the number. By actual count he 
found 28 motors, from the attic 
fan to the basement workshop and 
not forgetting the clecks, vacuum 
cleaners, record players, electric 
razors, etc. 

And that’s only the 115-volt 
stuff. Going out into the garage 
he found a flock of 6-volt motors 
including starter, blower, defroster 
and top-raising motors. Knowledge 
that it was the readers of MACHINE 
DESIGN who put all these motors 
there gives us a personal interest 
in them. 


Good Luck, Jack! 


We are sure that the many 
friends of John W. Greve, who is 
leaving the editorial staff of Ma- 
CHINE DESIGN to become Editor of 
The Tool Engineer, official journal 
of the American Society of Tool 
Engineers, will want to join us in 
wishing him well in his important 
new job. Jack’s picture and a short 
biography appear on Page 208 of 
this issue. Readers will recall his 
“best-selling” article on Electric 
Motors which was the principal 
feature of the April issue this year. 
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Classified for convenience when studying specific design problems 


Design—General 


Calculating pressure loss, Edit. 179 
Chain drive action, Edit. 155 
Engineering library, Edit. 110 
High-alloy castings, Edit. 148 
Permanent magnets, Edit. 132 
Quality control, Edit. 168 
Servomechanism design, Edit. 183 
Shell molding, Edit. 160 

Side-worm gearing, Edit. 163 
Surface finish, Edit. 147 

Titanium carbide, Edit. 139 

Water hammer, Edit. 175 


Engineering Department 


Equipment: 
Drafting room, Edit. 200; Adv. 16, 
75, 242, 356 
Experimental, Edit. 202; Adv. 225 
Management, Edit. 110, 168, 183, 278; 
Adv. 44 
Research and testing, Edit. 110, 130, 
142, 159, 167, 168, 200, 202, 222; 
Adv. 217, 225, 277 
Supplies: 
Drafting room, Edit. 200; Adv. 16, 
242, 322, 350 


Finishes 


Conductive coating, Adv. 350 
Protective coating, Edit. 186, 196, 
198; Adv. 252, 358 


Materials 


Aluminum alloys, Adv. 26, 88, 105 

Beryllium-copper, Adv. 54 

Bronze, Adv. 237, 316 

Carbides, cemented, Edit. 139, 178, 
188, 266; Adv. 323 

Clad metals, Adv. 246 

Copper alloys, Edit. 193; Adv. 105, 
309, 336 

Cork, Adv. 38 

Felt, Adv. 283, 310 

Friction materials, Adv. 38, 86 

nme alloys, Edit. 148, 


Insulating, Edit. 198; Adv. 32 

Magnesium alloys, Adv. 213 

Nickel alloys, Adv. 336 

Plastics, Edit. 192; Adv. 13, 17, 32, 
77, 80, 327 

Rubber and synthetics, Edit. 187; 
Adv. 25, 76, 244, 287, 305 

Stainless steel, Adv. 24, 71, 90 

Steel, Edit. 192, 194; Adv. 71, 340 


Parts 


Balls, Adv. 234, 272, 359 

arings: 

Ball, Adv. 6, 29, 46, 66, 204, 284, 
288, 337, 349 

Needle, Adv. 221 

Roller, Adv. 46, 204, 209, 264, 284, 
306, 324 

a Adv. 51, 102, 195, 267, 299, 


Bellows, Edit. 186 
Belts: 
Conveyor, Edit. 194; Adv. 218 
Transmission, Adv. 22, 56, 70 
Brakes, Adv. 14, 247, 323 
Carbon and graphite parts, Adv. 279 
Castings: 
Centrifugal, Adv. 78, 350 
Die, Adv. 257, 334 
Investment, Adv. 199, 239, 260 
Permanent mold, Adv. 334 
Sand, Edit. 148, 160; Adv. 103, 250, 
267, 300 
Chains: 
Conveyor, Adv. 84, 245, 335 
Transmissions, Edit. 155; Adv. 84, 
245, 297, 331, 335 
Clamps, Adv. 232, 256 
Clutches, Edit. 192; Adv. 14, 314, 323, 
329, 353, 355 
Controls (see Electric, etc.) 
Counters, Adv. 338 
Couplings, Adv. 214, 319, 339, 355 
Drives, adjustable-speed, Edit. 188; 
Adv. 315, 333 
Electric accessories: 
Brushes, Adv. 292 
Brush holders, Adv. 357 
Connectors, Edit. 193; Adv. 266, 
277, 357 
Electric controls: 
Circuit breakers, Edit. 189 
Control assemblies, Edit. 130, 132, 
188; Adv. 56, 223, 315, 316, back 
cover 
Relays, Adv. 39, 108, 201, 280 
Rheostats, Edit. 132 
Solenoids, Adv. 231 
Starters, Adv. 20, 52, 69 
Switches, Edit. 132, 191, 192, 196; 
Adv. 30, 59, 223, 266 
Thermostats, Adv. 18, 36, 197 
Electric generators, Adv. 308 
Electric motors: 
Fractional and integral hp, Edit. 
190, 196; Adv. 20, 48, 56, 64, 93, 
96, 219, 240, 272, 275, 281, 291, 
308, 315, 333, 341, 352, inside 
back cover 
Gearmotors, Edit. 187; Adv. 48, 55, 
254, 272, 275, 333, 358 
Miniature, Adv. 1, 354, 359 
Engines, Adv. 220, 270 
Fasteners: 
Blind, Adv. 67 
Inserts, Edit. 131; Adv. 37, 296, 352 
Locking, Adv. 12, 41, 263, 276, 298, 
344 
Nuts, bolts, screws, Adv. 28, 35, 43, 
61, 63, 212, 276, 351 
Rivets, Adv. 268 
Felt parts, Adv. 283, 310 
Filters and screens, Edit. 193; Adv. 
10, 210, 356 
Fittings (pipe, tube and hose), Edit. 
186, 191; Adv. 107, 271, 278, 346 
Forgings, Adv. 293, 356 
Gages, pressure, etc. 
(see also Instruments), Adv. 347 
Gears, Adv. 11, 19, 60, 262 
Heat exchangers, Adv. 320 
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Hose: 
Metallic, Adv. 40, 332, 357 
Nonmetallic, Edit. 189; Adv. 42 
Hydraulic equipment: 
Controls, Edit. 193 
Cylinders, Adv. 62, 95, 307, 345 
Motors, Adv. 9, 259, 265 
Pumps, Edit. 187; Adv. inside front 
cover, 9, 98, 248, 258, 259, 290, 
326, 349, 356 
Systems, Edit. 175, 179; Adv. 9, 351 
Valves, Edit. 175, 194, 198; Adv. 
8, 62, 227, 261, 351, 353, 355, 359 
Instruments, Edit. 196 
Joints, swivel, Adv. 253 
Lubrication and equipment, Edit. 188, 
191, 198; Adv. 32, 203, 254, 282, 311. 
364 
Machined parts, Adv. 359 
Mountings, vibration, shock, Edit. 
227; Adv. 302, 312 
Nameplates, Edit. 189 
Pipe, Adv. 346 
Plastic parts, Adv. 17 
Pneumatic equipment: 
Compressors, Adv. 236 
Cylinders, Edit. 187; Adv. 62, 95, 
269, 294, 307, 345 
Motors, Adv. 94 
Pumps, Adv. 353 
Systems, Adv. 215 
Valves, Edit. 198; Adv. 8, 62, 269. 
351, 353, 355, 359 
Powder-metal parts, Adv. 99, 195. 
299, 325 
Pulleys, sheaves, Edit. 190; Adv. 22 
Pumps (see Hydraulic and Pneumatic) 
Reducers, speed, Edit. 163, 189; Adv. 
55, 82, 241, 301, 343 
Rings, retaining, Adv. 65, 317 
Rubber and synthetic parts, Edit. 
194; Adv. 2, 25, 86, 216, 235, 274, 
287, 305 
Seals, packings, gaskets, Edit. 187, 
190; Adv. 2, 5, 38, 58, 86, 207, 211, 
222, 226, 233, 249, 321, 342, 354 
Shafts, Adv. 286 
Shapes, special, Adv. 88, 238, 328. 
340, 349 
Shims, Adv. 251 
Spindles, Adv. 303 
Springs, Edit. 191; Adv. 91, 100, 357 
Sprockets, Edit. 155; Adv. 245 
Stampings, Edit. 190; Adv. 250, 357 
Timers, Edit. 225; Adv. 248 
Transmissions, variable-speed, Edit. 
222; Adv. 50, 318 
Tubing (see also Hose, Pipe), Adv. 
68, 81, 255, 330, 361 
Universal joints, Adv. 295, 304, 354 
Valves, Adv. 261, 346 
Weldments, Adv. 273, 325 
Wire and wire products, Edit. 186 


Production 


Finishing and cleaning, Edit. 129, 147; 
Adv. 208 

Special Machines, Edit. 128, 144, 146 

Welding and cutting, Adv. 289 















With Hanna Flo-Set Valves you can pre- 
determine the exact rate of flow of gases 
and liquids. A micrometer scale, represent- 
ing 1/100 of the pipe area for each gradua- 
tion, enables you to set exactly the rate of 
flow desired. A simple locking device guards 
against tampering or accidental change of 
adjustment. 


Since all Hanna Flo-Sets have full pipe line 
capacity, they may be used in place of larger 





Hanna Engineering Works 
1751 ELSTON AVE. «+ CHICAGO 22, ILL. 











conventional valves. Installation of pairs of 
Flo-Sets in your air and hydraulic circuits 
provide independent adjustment of forward 
and return piston speeds. 















Hanna Flo-Set valves are avail- 
able in three sizes: 14”, 44” and 
WZ - 

Write today for the new illus- 


trated Hanna Valve Bulletin & 
No. 257. 





HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES... RIVETERS 
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Mobilizing for Creative Engineering 


N THEIR EFFORTS to exploit the scientific and engineering wisdom 

of the West, the Communists have been known to engage in elaborate 

espionage to obtain information that is readily availakle in published 
orm for all to read. Because they get it the hard way perhaps they set 
greater store by such information than do we who have at our disposal 
a vast storehouse of knowledge printed in our own language. This raises 
the question, do we really appreciate the tremendous resources that are 
waiting to be tapped in scientific and engineering literature? 

It is a safe bet that many of today’s engineering “flops” could have 
been avoided if their designers had taken time to study scientific principles 
and factual data available in books and periodicals. By the same token, 
many of today’s best designs undoubtedly incorporate knowledge and ex- 
perience gleaned from the same publications. 

We don’t for a moment suggest that good engineering consists of 
copying the work of others, a la Russians. Kettering has said that reading 
a book is no way to solve a problem “because any time that you don’t want 
to do a thing I can get you a book that will tell you it can’t be done.” But 
he goes on to say that “you should set up your problem, think it out, de- 
cide how it ought to be done, then go and see what has already been done 
on it.” Thereby without stifling creative thinking we establish guideposts 
that will help us avoid roadblocks and blind alleys. 

To get the most out of the limited supply of engineers and to achieve 
maximum efficiency in engineering through effective use of published in- 
formation requires a positive approach. Essential steps include these: 

1. Establish and maintain a comprehensive library of engineering 
books and periodicals under the supervision of a competent librarian. 

2. Develop the proper use of the library as an integral part of the 
engineering effort. 

3. Instill in the minds of the design engineers a proper attitude and 
philosophy toward the use of books and periodicals as an aid to creative 
engineering. 

Far-seeing engineering executives already have found that such a 
program pays big dividends. It is a vital part of the total mobilization of 
available resources for the creation of effective engineering designs. 


Aol. batmiles 


EDITOR 











THE ENGINEERING Li 


By Randolph W. Chaffee , , 
Management Consultent erry engineers or designers are the first 


to agree with the old adage—“There is nothing 

new under the sun.” The atomic bomb burst} 
upon the public consciousness for the first time onlf} 
a very few years ago, as a brand-new form of scienceff 
Nonetheless, physicists have known for many years 
not only in the USA but also in several other coun 
tries including Germany, Italy and Russia, the under 
lying theory of nuclear fission. What was new abou 
the atomic bomb was the adaptation of known pracf 
tical arts to the problem of controlling nuclear fission 


Strong-Narovec and Company 
Cleveland, Ohio 


Creative engineering it 
variably requiries refer 
ence into the literatut 
but space for individud 
reference works is seldom 
available or  adequat' 
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and of directing the phenomenon toward a specific ob- 

jective. 
s Thus to a large degree invention has become, not the 
» creation of new art, but the adaptation of old art to 
| new purposes. We begin the creative process by learn- 
| ing of man’s achievement to date, and we proceed by 
molding or re-directing his methods to our contem- 
porary objectives. 

How do we learn of man’s achievements? How do 
# We pick up where he left off and go on from there, 
= avoiding needless duplication of past effort? To begin 
5 with, how do we locate the source of intelligence and 
» then draw from that source the pertinent informa- 

tion we need? 
} The source of all knowledge is the record, a little 
) of which is locked up in the minds of the living and 

much of which is written down for all to read. When 

any appreciable volume of this record is gathered 


together in one place, a library has come into being. 
When the knowledge contained in the record has been 
§ Organized for quick reference to the advantage of 


many, then the library has become a living, dynamic 
and constructive influence which conserves the re- 
sources and multiplies the effectiveness of those it 
serves. 

Americans brag, and with just cause, of the re- 
latively tremendous mechanical horsepower which 
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Charles Cross Goodrich Me- 
morial Library in the new B. 
F. Goodrich Research Center, 
Brecksville, Ohio. This 10,000 
volume library, containing an 
outstanding collection of liter- 
ature relating to rubber, is 
housed in an area of about 
3500 square feet with separate 
work room, microfilm room, 
and patent storage room. The 
magazine racks have adjustable 
sloping and flat shelves for 
flexibility in storing current 
periodicals until they are bound 


Why and how the technical library should be set up and 
utilized in creative engineering 


backs up every workman in our industries. The work- 
man’s individual strength and skills are extended and 
multiplied something like 15,000 times by the tools 
he uses, as compared with less than one-half that 
amount in other industrialized nations of the world. 
Who will undertake to measure the astronomical pro- 
jection of man’s creative powers which is supplied by 
the unfettered circulation of technical knowledge from 
our libraries? It is beyond human comprehension. 

Until the recent years of accelerated blossoming of 
specialized purpose in industry, the management of 
the storehouses of recorded knowledge has been con- 
fined largely to our public libraries. Operated by 
highly-trained and devoted practitioners’ of library 
science under severe handicaps of limited resources, 
public librarians have nevertheless nearly achieved 
the impossible task of bridging the gap between de- 
mand for technical knowledge and their supplies of 
this knowledge. When one considers the great many 
fields of new scientific application, it is not surprising 
that the endeavors of the public libraries require sup- 
plementing by “special’’ libraries in the technical 
fields. 

Along with the growth of “special” or “corporation”’ 
libraries, industry is leaning with increasing weight 
upon the resources of public libraries and their 
science-technology departments. This is the inevitable 















result of the broad coverage offered by those facil- 
ities. However, it behooves industry to concern itself 
with public library budgets, to assure that our public 
libraries receive their just portion of municipal funds, 
and that those departments of public libraries which 
serve industry are given the resources needed to ac- 
complish that service. 


How the Library 
Aids the Enterprise 














The Special Library: When a library operation 
focuses its attention on, and serves a limited area of 
interest, it becomes a Special Library and its re- 
sources and usefulness become highly accentuated in 
that area. According to the Special Libraries Asso- 
ciation, the more prevalent categories among the 2500 
special libraries in the United States are as follows: 


1. Biological science, including agriculture, biology, 
botany, dentistry, food, hospitals, medicine, public 
nealth and zoology 

2. Business, including advertising agencies, cham- 
bers of commerce, retail stores, trade and busi- 
ness associations, and the business economics 
branches of public libraries 

3. Finance, including banks and trust companies, 
brokerage houses, statistical organizations and 
other financial establishments 


. Insurance, including libraries serving home offices, 
field representatives and clientele 

. Museum, including art, natural history, natural 
science and historical societies 

. Newspaper and publishing, including ‘“morgues” 
of information on people and events 

. Science-technology, including research and produc- 
tion in chemistry, communications, aviation, pub- 
lic utilities, engineering in all its branches, petro- 
leum, rubber, textiles and allied subjects, and 
science and/or technology departments in public 
libraries 

. Social science, including education, foreign rela- 
tions, labor organizations, law firms, religious and 
social service organizations, and institutions. 


For the purpose of this article, the field of science- 
technology will be used to discuss the value of the 
special library to creative engineering and machine 
design. 

When a special library is identified with a scientific 
or technological endeavor, it becomes known 4s 4 
Technical Research Library and these terms convey 
a special meaning with primary emphasis upon re 
search. In addition to containing knowledge and mak- 
ing that knowledge available within its original covers 
upon request, the special library engages in active 
search, selection, interpretation, assembly and pres 
entation of related facts from all sources for the 
purpose of making a creative contribution to a specific 
problem. This contribution represents a whole and 
integrated step which precedes and enables the 
creative work to be started. 

To illustrate this distinctive feature of the special 
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library, an early step in the design of a new auto- 
| matic screw machine of a given size and type is the 
| search, selection, interpretation, assembly, and pres- 
jentation of related facts from all sources compris- 
ing the whole art of automatic screw machines of 
the given size and type to date. This presentation 
provides the “springboard”? from which the creative 
design project takes off to develop the practical ad- 
vancement and improvement in automatic screw ma- 








chine design. The special or technical library staff 
| selects the information on automatic screw machines 
| from various sources; reviews this information to 
screen out that which obviously is irrelevant; classi- 
fies, arranges and assembles the selected information 
inan orderly manner; and prepares the findings into 
a useful reference presentation. 

Technical libraries usually are owned by engineer- 
ing or manufacturing enterprises, housed on com- 
pany property and operated by employees on the 


-—#company’s payroll who have no other duties than 


to make that library operation serve the company to 
maximum advantage. 

In the minds of many, there are two different types 
of special library to be found within one company. 
One is the company library which is designed to serve 
the whole company organization generally, without 


| limitation to the company’s industry, products or 


Operations. Such a library provides entertainment 
reading for the employees, it collects general informa- 
tion for executives’ speeches, it preserves the history 
of the company’s growth, and it performs a range 
of services aimed at public relations, employee-rela- 
tions and other broad social objectives. 

Distinct from this, at least in the larger companies, 
ls the technical special library which is designed to 
Serve the company’s requirements for information 
Pertaining to operative and creative technology, 
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whether in the law, finance, production, sales, or 
engineering functions. 

Being more directly justified on purely economic 
grounds, the technical special library is the heart 
and core of library service in the smaller companies, 
where it becomes a vital and integral part of the en- 
gineering or other technological resources. However, 
there is no good reason to sustain an arbitrary dis- 
tinction from the company library functions or to deny 
the technical library a right to serve the whole organ- 
ization in any constructive way that it can. In fact, 
one of the technical library’s most effective devices 
for interpreting its services and usefuiness and at- 
tracting clientele interest and support is its non- 
technical aids and resources. 

In this discussion the company technical library 
operations to be considered will be those not only 
having primary responsibility for contributirg to the 
technical program, but also having latitude for ren- 
dering useful library services to the company organ- 
ization as a whole. 


Why the Library 
Is Found Essential 














Scope of the Technical Record: It is not within the 
purpose of this article to describe the whole vast 
scope of the technical record as it appears in the 2400 
special libraries in the country, and as it is available 
to each of them through exchange. The resources of 
these special libraries are crystallized with brief de- 
scriptive notes and statistical data in a publication 
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of the Special Libraries Association, titled “Special 
Library Resources.” 

However, one interesting clue to the scope of the 
technical record is a classified subject list of the reg- 
ularly published technical and trade periodicals which 
appears in TABLE 1. This list of 2157 such periodicals 
by major and minor subject classifications reflects 
the array of recorded experience and opinion which 
is available. This list of course, is incomplete insofar 
as going periodicals are discontinued, merged or re- 
named. Too, some of the publications included are 
regional in character, being addressed to readers 
primarily in one geographical section of the country, 
and are duplicated in some measure by like publica- 
tions addressed to readers in another geographical 
section. 


Reaching Into 
The Vast Record 














Setting Up a Technical Library: A natura] qué 
tion for the senior executive to ask himself is . - 
“How do I go about setting up (or modernizing) 
technical library in our company?’’ There are severe 
answers to this question and the trick is to pick t 
$64.00 one. 

One way is not to go about it. Just do nothing 4 


MAC 
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all and a technical library will come into existence, 
willy-nilly, sometime, in response to the inevitable 
pressure of demand for it. The individual staff mem- 
bers will buy or subscribe to the books and period- 
icals which interest them, and these will be ex- 
changed among those individuals on their own ini- 
tiative. Sooner or later, someone will leave a book 
or periodical with a file clerk saying .. . “Joe wants 
to borrow this so will you see that he gets it when he 
. comes in?” At that moment, that file clerk has be- 
18 come a “librarian” of sorts, and begins to engage in 
the circulation of library materials, and from there 
on, the activity grows slowly. This method has the 
questionable virtue of being cheap and easy but the 
whole thing certainly drags its feet all the way up. 

12 Second answer is almost as cheap and easy and 
that is to designate a file clerk to set up and run the 
2 so-called library. Possibly some of the boys will 
loan some of their own books to the library and also 
turn over their magazines when they get through with 
them, and Sadie the file clerk can sort of pass them 
around in her spare time. About the only good this 
method does is to get Sadie a raise and a sign on her 
desk reading LIBRARIAN. 

It would be nice if all who wished could hire 
trained and experienced information-research people 
to set up and operate technical libraries. As it hap- 
pens, not enough people have been attracted to this 
work in the past and the present supply is somewhat 
12 limited. 

It is only natural for a company to call in a public 
accountant to set up or revise a set of account books 
and to supply training for bookkeepers, on a tem- 
porary or intermittent professional basis. So may 
- the qualified expert be called in to supply counsel and 
w guidance in setting up or modernizing a technical 
library. In a series of visits spread over a period 
of time and devoted to laying out programs of de- 
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velopment, checking progress of information-research 
trainees, and assuming responsibility for accomplish- 
ing the company’s objectives, the consultant can sup- 
ply a practical solution to the problem of setting up 
or modernizing a technical library. 

In this respect the following statement by the Ex- 
ecutive Secretary of the Special Libraries Associa- 
tion may be useful: 


“Special Libraries Association has always offered 
assistance in organizing or reorganizing special li- 
braries. We do have available some free material 
on organizing a library, layout of space, and so forth. 
Several of our members, who have had considerable 
library experience but who do not wish to be em- 
ployed full time, do act as consultants. 

“A free placement service is maintained by SLA 
for members and employers. Most of the calls, of 
course, are for librarians or assistant librarians 
but we have in the past, been instrumental in fur- 
nishing consultants for several concerns contemplat- 
ing library reorganizations.” 


The highly developed “know-how” of the doctor 
with experience in industrial medicine, is required to 
set up and operate the company hospital. The same 
degree of training and experience is required to set 
up and take the responsibility for the company 
technical library. And the company management 
must expect to give both the same unqualified sup- 
port and confidence. 

One fact which is not obvious to the layman, is 
that the technical library does not attempt and does 
not need to possess all of the recorded information 
which it uses. With a properly set up and manned 
library, a tremendous wealth of technical information 
is placed on ready tap. Through interchange with 











public and other company libraries, the technical 
library employs its knowledge of sources to reach out- 
side of its own four walls for information, and a 
large part of its value lies in knowing just where 
and in what direction to reach. Means have been 
found to speed up the transmission as well as the 
storage of information, and these are applicable to 
practically all library services, large or small. 
Almost any part of the record of a library can be 
reproduced in miniature on a small Library Bureau 
file card containing the equivalent of many printed 
book pages so that a few of these cards carry as much 
data and information as an entire textbook. These 
Microcards, produced under the sponsorship of the 
Microcard Foundation of Middletown, Connecticut, are 
enlarged to norma] size for reading in a device called 
the Microcard Reader. A Microcard file can contain 
a large bulk of a library record in a tiry space. 
Full-size Microcards in the standard size are 7% 
by 12% cm and contain as many as 60 pages of 
regular-size took text as shown in the accompanying 
illustration. For reading, the miniature images are 
enlarged by 24-power magnification and projected in 
normal size on a screen. As of December, 1950, 
eighteen companies, societies, universities and individ- 
uals had become authorized publishers of Microcards 
in eleven cities from Boston in the East to Tulsa 
in the West, and from Louisville, Ky. in the South to 
Chicago and Schenectady, N. Y. in the North. The 
United States Navy now publishes all technical proj- 
ect reports on Microcards. Eastman Kodak Company 
has the next largest installation where research litera- 
ture has been Microcarded for the last three years. 
This system appears to offer to the company tech- 
nical library a fast and inexpensive means for acquir- 
ing a selected mass of information, not otherwise 
readily available. J 
Another possibility is electrical facsimile transmis- 
sion by wire, and photographic reproduction of the 
image received. Any public or other library equipped 
with a facsimile transmitter could serve a large num- 
ber of companies equipped with facsimile receivers. 
A relative newcomer but highly promising in the field 
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of intelligence transmission is the Vericon wired- 
television system which transmits the moving as well 
as static image. This system allows the distant 
viewers to witness the details of moving machinery, 
a surgical operation, an explosion and other phenom- 
ena as they occur. Presumably, the system could 
be employed over a distance for the searching. of the 
record at will. 


devices such as Microfilm which are particularly 
suited to a company technical library. These devices, 
however, are fully described in the literature and 
need not be described again here. The “know-how” 
of the competent technician entrusted with the task 
of setting up or modernizing a technical library en- 
compasses knowledge of and experience with all such 
devices. 

Undoubtedly, there are practical deterrents to spe- 
cial subsidized encouragement of public library tech- 
nological departments but it is probable that Amer- 
ican inventive genius can overcome them as easily 
as it has overcome the problem of immediate and 
rapid transmission of recorded intelligence. It ap- 
pears that industry might do itself a large favor in 
giving serious consideration to sponsoring, assisting 
and accelerating the technical services of public lI: 
braries. 


In addition to these new methods, there are other at 


An Answer To 
The Engineer Shortage 














Utilization of the Technical Library: The outstand- 
ing virtue of the technical library is its ability to 
spare the technician from taking time away from his 
primary creative work for the purpose of searching 
the record for the information he requires. With 3 
technical library staff at his elbow to find and produce 
the information he wants and when he wants it, the 
engineer can give all of his time, without distraction 
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to his creative work and he becomes far more ef- 
fective thereby. To a large degree, the engineer 
does not even have to specify what information he 
wants when he knows that his library is constantly 
watching out for information related to his project 
and will bring it to his attention in the normal course 
of that library operation. Still more important, the 
engineer is confident that his library will bring to his 
attention pertinent information which he would not 
know is available, and which probably he would 
otherwise miss. 

In the article, “Need Engineers? Help Yourself,” 
published in Steel, October 22, 1951, E. C. Birkner 
points out that the acute shortage of engineers re- 
sults in large measure from the employment of en- 
gineers on tasks that others could perform equally 
well for them. He quotes Henry H. Armsby, asso- 
ciate chief of engineering education in the Federal 
Security Agency. . . “an increase in the efficiency or 
productivity of only 10 per cent among engineers 
would be equivalent to adding to our labor force about 
40,000 engineers.” Insofar as engineers are now en- 
gaged partly in library research work, there is an un- 
tapped reservoir of engineering manpower to be re- 
leased by the fuller utilization of technical library 
services. 

One interesting clue to the limited use being made 
by industry of technical library science may be found 
in the readers’ response to this author’s article, ““Eval- 
ulating Engineers”, in the June, 1951, issue of Ma- 
CHINE DESIGN. At one point in the process of fulfill- 
ing requests for reprints of this article, the publishers 
had received requests for 2200 copies—which later 
grew to 4000—over the signatures of the whole range 
of title-holders from engineers-in-training and drafts- 
men to presidents, partners and owners of engineering 
and industrial enterprises. Only 52 or 2.4 per cent 
of these requests came from technical libraries, and 
the remaining 2150 reflect librarian work being per- 
formed by nonlibrarians at the expense of their normal 
duties. As many as 31 copies were requested by dif- 
ferent individuals in the same company at the same 
address, and there were several hundred companies 
in which several individuals made independent re- 
quests. 

One question frequently asked is, “How far does 
the information-research librarian go in digging out 
and interpreting information requested?” In an ef- 
fort to supply some part of the answer to this ques- 
tion, the author requested the practicing special li- 
brarians of several representative companies to cite 
typical assignments which they had completed. These 
assignments are indicated by the following: 


1. Develop a digest of engineering administration in 
the aircraft manufacturing industry. 

2. How does the Schlieren interferometer work? 

3. What are the precedents for marketing capital 
goods by rental? 

4. What are the essential principles for diversifica- 
tion of industry ? 

5. How are ultrasonics used in metal treating? 

6. Prepare a digest of the experience with hydraulic 
couplings on machine tools. 








. What are the distinctive purposes and features of 
the Cyclone coal burner ? 

8. How are engineering drawings transferred direct- 
ly to metal sheets and plates? 

9. What level of lighting intensity is recommended 
for the most complex mechanical drafting? 

10. What is meant by “octane” as applied to petro- 
leum products and how is it calculated? 

11. Assemble geophysical profiles indicating pressure 
and density of minerals. 

12. What is the correct rate of armor-plate cooling to 
avoid brittleness ? 

13. What are the comparative vibration-damping 
characteristics of felt, coil springs and semicured 
rubber ? 

14. Prepare a list of reference texts on torsion spring- 
ing. 

15. What is the status of the program for harmoniz- 
ing British and American screw thread standards ? 


When we say here that the technical information- 
research staff completed the assignments indicated 
above, we do not imply that the staff made the final 
selection or came up with the one best answer in all 
cases, solely upon their own initiative. Obviously, 
only the creative technician can make the final selec- 
tions and produce the final answers. What we do 
mean is that the information-research staff reviewed 
all of the available pertinent data and information, 
culled that which was irrelevant to the specific project 
at hand, organized and correlated the “meat” of the 
subject, and presented a well-organized digest. 

It will be noted that these typical assignments re- 
late to recorded facts rather than the technological 
judgments of the library staff. However, the comple- 
tion of these assignments did require a practical fa- 
miliarity with the technologies involved, and particu- 
larly the special training of locating, amassing, evalu- 
ating, classifying, correlating, and producing perti- 
nent information of a technical character. The as- 
signments required screening of information in the 
sense of discarding that which obviously was imperti- 
nent, but not in the sense of making final selections 
from the pertinent. They required the abstracting of 
information in the sense of assembling information 
items under logical classifications, but not in the 
sense of making technical interpretations. 

Where utilized to the maximum advantage, the 
technical library is an integrated faction of the em- 
ployee-training program. Under policies and subject 
matter prescribed by the training director, the tech- 
nical library staff selects, obtains and circulates text- 
books, periodicals and other printed material to the 
employee-trainees’ home study and spare-time read- 
ing. The well-equipped library contains comfortable 
furniture and an attractive environment which draws- 
in employees and stimulates their interest in the 
library services. 

Many libraries perform personal services for the 
companies’ employees in such ways as obtaining travel 
folders and information for vacation-planning, ob- 
taining reading material for entertainment and re- 
laxation, and securing answers to questions not close- 
ly related to the company’s projects. 

In other words, the library function can also be a 
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and making them more broadly effective in their work. 





Assessing the 
Library's Real Value 











useful and constructive influence in employee-rela- 
tions, while stimulating the mental powers of the staff 








Economics of the Technical Library: So far as is 
known to the author, no one has compiled conclusive 
statistics to show that a technical library has saved 
money or how much. Also, it is not known specifical- 
ly how many hours of engineering time have been 
saved on technical information research by library 
people. However, we can cite some enlightened opinion 
on the subject. M. J. Voight, librarian, Carnegie In- 
stitute of Technology, writes in Progress Thru Re- 
search (General Mills, Inc.) for Winter, 1948: 


“The research library can be a profit-making in- 
stitution. It won’t bring streams of silver dollars into 
the till; it won’t play a symphony on the cash regis- 
ter; it won’t run up a direct surplus on the balance 
sheet. But it will cut precious hours, weeks, even 
years from research programs, and it may stimulate 
one idea that will put millions of dollars worth of 
black ink in the ledger.” . 

“If the library increases the efficiency of the staff 
by only one per cent, it will pay for itself...” 

“A few minutes of the researcher’s time in a well- 
planned library may prove the equivalent of many 
hours over the drafting board or at the laboratory 
bench.” 


It has been found that the typical operating cost of 
a technical library is about $200 per year per tech- 
nician served, although this figure would be higher in 
the smaller organization, and somewhat lower in the 
larger organizations. This cost represents about 5 
per cent of the average salary cost of technicians, de- 
signers and engineers, and it takes little imagination 
to conclude that an efficient technical library is an ex- 
cellent investment which more than pays for itself. 

Information supplied by members of technical 
library staffs of several companies in various indus- 
tries indicates a typical annual budget as follows: 


Salaries: 


Information-research director $ 5,500 
Information-research assistant A (cata- 
loger ) 3,500 
Information-research assistant B 2,700 
General clerk A 2,300 
General clerk B 2,000 
Clerk-typist 1,800 
Subtotal, Salaries $17,800 
Acquisitions; books, periodicals, refer- 
ence services, etc. 1,250 
Telephone and telegraph 100 
Supplies 100 










Insurance 50 


Memberships in societies 300 
Travel and subsistence 300 
Other unclassified expense 100 


Total annual budget $20,000 





This group of six information-research people can 
serve a group numbering up to 250 scientists and en- 
gineers whose aggregate salaries would be in the 
order of 2 million dollars. Evidently Mr. Voight was 
on firm ground in his statement that a 1 per cent in- 
crease in the efficiency of the staff pays for the tech- 
nical library. In actual practice, the saving probably 
is nearer 15 per cent and the cost returns a saving of 
1500 per cent. 

Apart from the obvious savings made by the tech- 
nical library are the intangible losses incurred where 
a library service does not exist. Anne L. Nicholson, 
Librarian for the Pennsylvania Salt Mfg. Co., writes: 


“A staffed information library, headed by an in- 
quisitive and technically informed person who reacs 
the current literature and is kept informed of the cur- 
rent engineering project needs, can have on hand be- 
fore it is asked for, and can circulate as soon as he 
gets it, literature information which the project en- 
gineer can use. And often the engineer, too busy to 
keep up with every page of every new technical ma- 
gazine, does not know it exists to help him.” 

“Also the positive side in the productivity time saved 
by the engineer who has a special library to file and 
cross reference the large amount of technical sales 
literature he receives. Since the man-hour costs of 
the library staff handling that literature are less than 
the engineers’ man-hour costs, his organization saves 
money by having the latter’s man-hours more con- 
centrated on money-creating productivity.” 


It may be pointed out, additionally, that the trained 
technical-information researcher performs the various 
library functions more efficiently than the engineer 
and the savings in hourly pay-rates is augmented by 
the savings in hours expended. That the technical 
library is a money-saving device is attested by the 
results of a recent survey by the Science-Technology 
Division of Special Libraries Association. In reply 
to 1400 questionnaires, 574 returns showed the follow- 
ing range of salaries paid to the heads of the tech- 
nical information-research function: 


Annual Salary Level Returns (%) Accumulative (‘ ) 


$9500 1 
8000 2 3 
7500 1 4 
7000 2 6 
6500 4 10 
6000 4 14 
5500 3 17 
5000 9 26 
4500 17 43 

(4400) (Average) 
4000 15 58 
3500 18 76 
3000 15 91 
2500 7 98 

Less than 2500 2 100 


These organizations would not pay an average 


salary of $4400 if they were not convinced that the 
expenditure yields a substantial profit to their com- 
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panies. The median salaries of $4500 to $4999 were 
paid in Government libraries in the Border Region 
which includes Washington, D. C. The second high- 
est median salaries of $4000 to $4499 were paid by 
industry in all other regions except the New England 
and Mountain States and Canada. 

As an interesting sidelight, this survey also showed 
the spread in size of library staffs, as follows: 


Library Staff (No.) Returns Per Cent 
1 78 24 
2-5 163 50 
6-10 35 11 
11-25 33 10 
26-100 7 2 
Over 100 3 1 
No response 6 2 
Total 325 100 


It is evident from these data that the technical library 
function has had a good start as An integral part of 
important industrial and related activities and that 
the function has won recognition as meriting sub- 
stantial monetary reward for its work. 


Setup and Operation 














Organization for Technical-Information Research: 
The purpose and behavior of the technical library can 
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be recognized clearly only if its departure from the 
traditional concept of library procedure is under- 
stood. In the traditional concept, the library is a 
storehouse of recorded knowledge. It is operated by 
people trained to acquire, catalog, classify and make 
this knowledge available to other people who want it. 
The library operators are concerned with the knowl- 
edge contained within their books primarily to the 
extent required to accomplish that end. They do not 
use that knowledge for the purposes for which that 
knowledge was published—their readers do that. 

In addition to being a storehouse of selected re- 
corded knowledge, the technical library staff performs 
the information-research function. Personnel of the 
technical library use the contents of the record, per- 
form research of the record and locate, select and 
digest information related to specialized technical re- 
quirements. Applying this modern concept of library 
science, the larger metropolitan public libraries are 
becoming groups of departmentalized special libraries 
in which each department is a special library with its 
staff trained to perform information-research within 
the department’s range of subject matter. This trend 
is found also in the teachings of library-science 
schools. 

This distinction between, and combination of the op- 
erative and research functions is illustrated in the ac- 
companying organization chart. On this chart, the 
three clerical jobs reading from the bottom up, are 
clerk-typist, general clerk B and general clerk A. The 
progression divides above this point between the op- 












erative function and the research function. In the 
former division, the operative function is carried into 
the higher jobs of library technician and librarian, 
neither of which demands any more intimate knowl- 
edge of the industry with which the library is con- 
nected than would be gained incidentally through con- 
tinued association with the library operation. 

Specialized technical knowledge is required in the 
research division and to an increasing degree, in the 
three jobs of information-research technician, infor- 
mation-research assistant and information-research 
director. The author believes that this functional dis- 
tinction merits recognition in the information-research 
titles noted. 

This chart is not patterned after any known tech- 
nical library, nor does it attempt to suggest any titles 


CHART OF FUNCTIONAL DISTINCTIONS 


The The 
Information — Research Library — Operating 
Function Function 


(applicable to library 
practice generally) 


(specially adapted to 
the industry or 
company served) 











Organization chart for the technical library. Figures in 

the lower corners of the title boxes indicate typical ex- 

perience requirements for entrance: (1) Left corner 

is the number of years in the next lower job or equiva- 

lent; and (2) right corner shows total combined years 
in all lower jobs or the equivalent 





leet ee ee ee 
~ 


or sequence of titles. It is presented for the sole pur. 

pose of emphasizing the distinction between the fune. 
tion of library-operation as it is usually understood, 
and the function of information-research as it is per- 
formed by people qualified to serve various engineer- 
ing program and information needs. 

A file clerk having no accredited training in library 
science is not a librarian. Likewise, a trained librarian 
cannot become proficient in specialized technical-in- 
formation research until she has acquired a working 
knowledge of that special technology. The duties and 
qualifications cited hereinafter, and the resultant eval- 
uation of the information research director, are based 
upon this viewpoint. 

Like the practice of medicine, the creation of a 
work of art or creative engineering itself, the research 
of technical information is a highly specialized prod- 
uct of individual talent. It cannot be supervised close- 
ly by the uninformed and if so directed, becomes 
thwarted, frustrated and ineffectual. Like all other 
professional endeavor, technical information research 
must have the right to be self-motivating and self- 
governing. The profession is winning that right by 
governing itself wisely, by insisting upon adherence 
to the highest standards of behavior and performance, 
and by informing industry of its potential value. 

DUTIES OF THE INFORMATION-RESEARCH DIRECTOR: 
Importance of the technical library may be measured 
in terms of the duties, prerogatives and responsibili- 
ties of the individual charged with the direction of 
the library, and which are required if the library is 
to yield the best results. In the technical library of 
a creative engineering organization, some part of each 
of the following duties must be performed although 
the degree of each will vary with the size of the in- 
dividual library, and with the variety of its contents. 

Scope of Duties: In general terms, the important 
elements of responsibility, supervision received and 
given, and the overall purpose of the position can be 
summarized as in the following paragraph: 


Assumes responsibility for the operation and main- 
tenance of the company’s technical research library; 
formulates, recommends and carries out approved 
library practices and procedures within the limits of 
the company’s budget; directs one or more employees 
of lower classification and undertakes practices cal- 
culated to render maximum information service to 
the company’s staff. 


These duties of the technical library director fal! into 
two general categories, namely: 


1. Duties demanding the highest order of experience, 
training and developed powers of resourcefulness, 
analysis and the like, and which only the Director 
alone is capable of carrying out 

2. Duties related to the direction, instruction, guid- 
ance and acsistance of the library employees of 
lower classification, and including the supervision 
of the routine administrative work of the library. 


Information Sources: This area can be defined 
generally as in the following: 


Taking the initiative in keeping informed of cur- 
rently published technical information related to the 
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company’s plans and operations, and directing such proval copies; selecting or referring for recom- 
information to the interested members. mendation to acquire, and acquiring library ma- 
’ ; ‘ . , terials suitable to the Technical Library program 
This first and possibly most important single duty in- 4. Maintaining current the stock of manufacturers’ 
volves many component activities, of which a few may catalogues pertaining to equipment, materials, sup- 
be selected, as follows, to illustrate: plies, processes and services with related specifica- 


tions, applications, test results, prices, discounts, 
delivery schedules, operating costs and similar in- 
formation; reviewing catalog information and dis- 
seminating notices of new information received. 


1. Scanning tables of contents, indices, news items, 
advertisements and other material of current tech- 
nical periodicals; selecting, marking and routing 
pertinent items 





‘0 2. Scanning the general and trade press for notices These few samples will suggest to the reader many 
related to interviews and speeches, personnel ap- other vital activities which comprise this duty. 
pointments, new products and materials announced, Client Requirements: Here a two-part duty is in- 
conventions and expositions, proposed legislation, dicated: 
patents ‘fssued, interpretations of law, changes in 
transportation schedules and other recent events Taking the initiative in keeping informed generally 
pertinent to the company’s affairs; selecting, of the company’s plans, current operations and future 
marking, clipping and expediting attention to same technical information requirements; anticipating the 

3. Reviewing catalogs and other source information needs of staff members and engaging in procedures 
on library materials such as books, periodicals, to fulfill those needs. 
charts, patents, handbooks, bibliographies, ab- The second duty noted is illustrated by the following 
j Stracts, indices, directories, dictionaries, maps, 


typical activities: 


Statistics, standards and specifications, illustra- 

tions, photographs, motion picture films, library 1. Attending staff program meetings and learning of 
services and other general reference works newly the technical character, status and schedules of the 
offered by suppliers; obtaining and reviewing ap- company’s projects 
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1. Academic Training—tiberal: 


Must have a liberal arts degree from 
an accredited school of collegiate grade, 
or the equivalent. 


2. Academic Training—Specialized: 


Must have a degree in library sci- 
ence from an accredited graduate 
school. 

This qualification is really stiff and prop- 
erly so. The information research director 


must be thoroughly trained in the procedures 
for accession, documentation, circulation and 
administration of the library functions, The 
corresponding entrance requirement for the 
information technician would be a 
minimum of one year of graduate study, and 
research assistant, two 


research 


for the information 
years of graduate study, or the equivalent. 


In-Service Experieace—tThis Occupation: 


Must 
of experience as 
assistant or the equivalent, 


have had at least three years 


information-research 


The phrase ‘‘or the equivalent’’ here ad- 
mits of suitable experience gained in a job 
of a different title, but of equivalent content. 


When all of the experience required in the 
several jobs below that of information-re- 
search director are added together, the total 


experience requirement for that job may be 
However, the qualifi- 
any 


as much as ten years, 


cation accepts working experience in 


industry or company, 


In-Service Experience—tThis Company (or 
Industry): 


Must have had at least two years of 
experience in technical information re- 
search work in this company (or speci- 
fied industry), or the equivalent. 

If the previous qualification applies, it is 
not necessary that the specialized experience 
be gained at the information-research assist- 
ant level. The phrase ‘‘or the equivalent’’ 
here would accept experience in information 
research work closely related to the industry 


in a university, law or other library. 


Resourcefulness: 


Must have demonstrated marked re- 
sourcefulness in discovering the avail- 
ability of record material over the 
complete range of sources, in locating 
pertinent material and in correlating 
information to client needs, 

The qualified information-research director 
must select quickly from a considerable mass 
of reference information, determine in which 
directions and how far to reach for needed 
data, and then be able to adapt these find- 
ings for immediate usefulness. 


Power of Visualization: 


Must be able to visualize the end- 
objective of information research and 
employ an avenue of approach contain- 
ing the minimum of error and uncer- 
tainty. 

Time is of the essence in many informa- 
tion-research projects. The engineer is ready 
to use information almost as soon as he dis- 
covers what information he wants. Usually, 
he wants it within a matter of hours or, 
at the most, a few days. The situation con- 
tains no margin of safety for ‘‘cut-and-try’’ 
methods. 





1. } Adaptability: 


Must have -the ability to adapt and 
reorient herself or himself personally, 
over a range of problems, situations 
and personalities harmoniously and ef- 
fectively. 

The information-research director is the 
liaison between this function and all other 
branches of the enterprise. The director will 
encounter, and must adapt mental processes 
frequently to the new and involved problem. 
This quality demands a large measure of ob- 
jective attitude and self-control. 


8. Analytical Power: 


Must be familiar with the funda- 
mental analytical process as required 

to perceive the true character of in- 

formation required, and to reject su- 

perfluous and unrelated data, 

The initial leads from which the informa- 
tion-research director starts may be incom- 
plete, inaccurate or even misleading. She or 
he must be able to avoid being started off 
in the wrong direction by these things, and 
determine by analysis the correct approach. 


§. Knowledge of Prior Art: 


Must have a working knowledge of 
the special sources of technical infor- 
mation pertaining to the industry or 
company served, and of the accepted 
procedures for obtaining possession of 
such information. 


The information-research director cannot 
have the same intimate knowledge of prior 
art in a given field such as electronics as 
the electronic designer. Special knowledge 
would encompass, in this field, the important 
sources of technical information and the 
means of securing information from those 
sources. : 


10. Ability in organization: 


Must be able to plan, subdivide, dele- 
gate, co-ordinate, supervise, schedule, 
follow-up, expedite and review the 
work of subordinates engaged in infor- 
mation research and library operation, 
in a manner that will obtain effective 
work results and co-operation. 


The importance of this quality increases 
with the size of the information-research 
staff and the numbers of persons in other 
branches of the enterprise who may work 
with the director from time-to-time, Its im- 
portance is greatest when the director per- 
forms no research work and devotes full 
time to the direction of others in that work. 


11. Power of Expression: 


Must have demonstrated an excep- 
tional capacity for written compo- 
sition as required for concise, accurate 
and clear statement of technical fact, 
opinion and evidence. Must be able 
to make concise, accurate and clear 
verbal representations as related to 
the work. 


Possibly the 
composition is employed 
volved subject to a statement of a few 
words, particularly when the subject is a 
technical one. Words must be selected and 
arranged with great care so as to avoid 
misconception. The accompanying reproduc- 
tions illustrate the concise technical abstracts 


skill in written 
in reducing an in- 


greatest 


which require a considerable talent for 
preparation. Additionally, the director is 
required to participate in executive con- 





ferences, and to gain or 
effectiveness of his or her oral statements, 


12. Personality: 


Must have an.attractive personality 
as required to inspire co-operation, 
confidence and active interest on the 
part of others; must have a talent 
for selling as required to stimulate the 
usefulness of the information-research 
service to the enterprise. 


This qualification suggests the mildly. 
extrovert type of individual who is al 
‘*‘wrapped-up’’ in this work and completely 


assured of its importance. The director 
should be approachable, sympathetic and 
helpful, and should provide a practical at- 
traction to the library and _ informatior- 
research service. 


13. Dexterity: 


work requiring more than 
in the operations of Microfilm 
sorting 


Any ordinary 
dexterity as 
or Microcard readers, typing, filing, 
etc., on a production basis would normally 
be assigned to a library employee of lower 
grade, The information-research director has 
little need for exceptional manual dexterity. 


14. Effort Intensity—WMental: 


Must be capable of close and in- 
tensive study of recorded information, 
and of assimilating information not 
previously encountered but related to 
the technology of the company or 
industry served. 


This qualification is particularly important 
in the younger person engaged in technical- 
information research and beginning to apply 
his or her library training to specialized 
research work. As the individual continues 
in this work over a span of years, his or 
her knowledge of the technology increases 
while the frequency of close study of new 
information diminishes. However, the mini- 
mum requirement of this capability in the 
highest positions remains high due to the 
continuing need to assimilate new technology 
as it is developed. 


15. Effort Intensity—WMental Visual: 


Must have the ability to create a 
clear mental concept of the end ob- 
jective and of the approach to that 
objective; must have the ability to 
detect, clarify and comprehend perti- 
nent, intangible and corollary factors. 
Although relatively obscure and difficult 

to isolate or assess, this qualification is 
considered to be the most important single 
factor in creative work, and this is true of 
technical-information research work. The 
ability to satisfy this qualification is not 
inherent but is a product of the mental 
effort expended. Although accustomed by 
years of experience to the expenditure of 
mental effort, the information-research di- 
rector continues to encounter new obscure 
problems and these call for the continued 
mental-visual effort at a high level. 


16. Effort Intensity—Accuracy: 


Must be able to formulate and work 
within the practical and economic 
standards of accuracy appropriate to 
the purposes of work assignments. 
Literally, 100 per cent accuracy in the 

‘scope and depth of technical information 
researched is both unattainable and Uun- 


lose by the 
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economic. No one else can tell] the informa- 
tion-research director just how far to go or 
just when to stop in the search for informa- 
tion. The director must make the decision 
concerning the accuracy and scope to be 
achieved, in many instances. 


17. Effort Intensity—Manual: 


When performing the work for which best 
qualified, the information-research director 
does not engage in physical work but 
delegates such work to others of lower 
classification, 


18. Responsibility for Formulation of Policy: 


Must be able to assume and carry 
out delegated responsibility for recom- 
mending, to supervisors of higher 
classification, policy for the conduct 
of the technical library and the in- 
formation-research service. 

The training and abilities of the informa- 
tion-research director are not fully utilized 
until] they are employed in the development 
of related policy, in the same manner as 
the general counsel, chief chemist and other 
specialists in their branches of the business. 
Operating policy should be formulated by 
these people for approval by the executive 
group. 


19. Responsibility for Supervision: 


Must be able to assume and carry 
out responsibility for supervision of 
the members of the technical library 
and information-research staff  in- 
cluding discipline, review and correc- 
tion of their work, and the operation 
of the assigned facilities. 

The importance of this qualification will 
increase with the numbers and classifications 
of subordinates supervised. 


20. Responsibility for Training: 


Must be able to assume and carry 
out responsibility for training, counsel 
and instruction of technical library 
staff in both library practice and 
information-research work; must be 
able to assume and carry out delegated 
responsibility in connection with the 
company’s in-service training program 
for all its employees. 

The outstanding performer is not always 
a good teacher, and vice versa. Whereas 
g00d performers are admissable to the lower 
jobs without particular teaching abilities, 
those abilities are required of the informa- 
tion-research director to perpetuate the 
service and to prepare a successor. 


21. Responsibility for Personnel Requirements: 


Must be able to assume and carry 
out responsibility for minimum tech- 
nical library and information-research 
Staff consistent with satisfactory per- 
formance of the work. 

Again, the information-research director is 
Tesponsible, without benefit of enlightened 
counsel within the company, for efficient 
Performance of technical library work, with 
& minimum payroll. The director must ac- 
cept responsibility for justifying increases 
in staff or payroll in practical terms. 


2. Responsibility for Personnel Status: 


Must be able to regulate the status 
of library and information-research 
Staff for effective and harmonious 






performance of the work. 

The director must be responsible for the 
appraisal and rating of the staff, for ap- 
propriate promotions and other actions 
necessary for preserving top efficiency. 


23. Responsibility for Company Property: 


Must be able to assume and carry 
out responsibility for the preservation, 
proper handling and discreet protection 
of technical library materials including 
confidential reports and information, 
and for assigned equipment, supplies 
and special devices. 

Many information - research assignments 
relate to new technical art in the preliminary 
and confidential stage. The director may 
also be responsible for limited company 
petty cash funds and costly equipment and 
supplie:. 


24. Responsibility for the Property of Others: 


Must be able to assume and carry 
out responsibility for the property of 
others including borrowed reference 
material. 

The director must take responsibility for 
the company for routing, follow-up, preserva- 
tion and return to owners of borrowed 
reference material which may include rare 
and precious books, scientific treatises, con- 
fidential information and the like. 


25. Responsibility for Health and Safety: 


The technical library normally contains no 
special] hazards to health and safety, nor 
are technical library employees required to 
go into other areas which might be danger- 
ous. 


26. Inherent Personal Qualities—Self Confidence: 


Must have a healthy degree of self- 
confidence as needed to inspire the 
confidence of others and enlist support 
for the technical library and informa- 
tion-research service. 

The information-research director should 
display the degree of modest confidence in 
the information-research function which cap- 
tures the support not only of the staff served 
directly, but also of the executive group. 


21. Inherent Personal Qualities—Respect for 


Perfection: 


Must have demonstrated esteem for 
practical perfection in .work results, 
conditioned by sound judgment of tem- 
poral and economic limitations. 

This qualification seeks a nice balance in 
personal work standards between true per- 


fection on the one hand and practical 


restraint of effort on the other. 


28. Inherent Personal Qualities—Capacity to 


Receive Criticism: 


Must have the objective . attitude, 
equanimity and good judgment needed 
to withstand criticism, to ignore that 
which is unfounded and to profit from 
that which is useful. 


The technical library must consider itself 


as the servant of all other branches of the 
business, and the inevitable recipient of 

















various forms of criticism. While it is not 
suggested that the information-research di- 
rector should be the whole company’s scape- 
goat, it is believed that there is some clue 
to a better method in almost any form of 
criticism. The director should be smart 
enough to find those clues and to use them 
to advantage. 


29. Inherent Personal Qualities—Ethical Honesty: 


Must have demonstrated a marked 
degree of integrity in respect to work 
standards and results. 

The information-research director usually 
has but one judge of work quality and that 
judge is conscience. The director must be 
able to judge the work impartially, to per- 
sist in seeking the best end results and to 
develop the quality in. subordinates. 


30. Inherent Personal Qualities—Spiritual Honesty: 


Not being entrusted regularly with large 
sums of money or other strong lures away 
from ordinary spiritual honesty, the techni- 
cal library staff need have no higher quali- 
fications in this regard than other office and 
clerical employees. 


31. Inherent Personal Qualities—Endurance: 


Must have the necessary physical 
stamina to endure moderately abnormal 
work pressure occasionally for short 
periods of time. 

This requirement has some meaning when 
an urgent information-research project re- 
quires a few hours of overtime work for 
a few days. 


32. Inherent Personal Qualities—Concentration: 


Must have demonstrated the ability 

to concentrate closely as required in 

receiving . work assignments, ignoring 

distracting environment and perform- 
ing involved research tasks. 

A person having little or no inherent 
capacity for concentration or for ignoring 
distractions can lose too much time in 
completing an involved information-research 
assignment. However, the frequency of 
possible distraction is not high in the well- 
run technical library. 


33. Inherent Personal Qualities—Co-ordination: 


This qualification relates to ‘co-ordination 
between mind and hand as in the delicate 
control of mechanisms according to observa- 
tions of effects and judgements of anticipated 
effects. It is not a prime requirement in 
technical libraries. 


34. Application: 


In a type of work which attracts and 
interests the worker, in contrast to the 
apprentice’s ‘‘job,’’ application is almost 
automatic and does not require a specifica- 
tion, However, for purposes of evaluation 
of the information-research director’s job, 
it is necessary to recognize that the in- 
cumbent give up a goodly portion of per- 
sonal time for outside study, attendance to 
and support of professional library organ- 
izations and other similar activities which 
earry no additional compensation. 











































































































































2. Conferring with staff members from time to time 
individually and obtaining detailed information re- 
lating to the progressive needs for the library 

3. Planning and carrying out procedures to select, 
obtain and supply pertinent technical information 
as required by project schedules. 


Exchange Arrangements: This is a little-recog- 


nized but important duty. 

Establishing and maintaining the appropriate pro- 
fessional memberzhips, contacts and mutually-agree- 
able working arrangements with other library serv- 
ices to supplement the company’s technical library 
resources, and to take appropriate advantage of 
progress in technical library science. 


This duty illustrates the area in which a company’s 
senior executives cannot be fully qualified to exercise 
close supervision over a technical library operation, 
but must rely upon, and accept the judgment of the 
information research director as to the scope in which 
the responsibility is carried out. Such executives must 
be prepared to allow considerable latitude, and to 
judge the performance of the technical library direc- 
tor in terms of overall results and over a period of 
years. This duty contemplates these activities: 


1. Obtaining and maintaining active memberships 
in the appropriate national and local associations 
and chapters of practicing technical librarians; 
subscribing to and keeping informed of the con- 
tents of association publications; preparing papers 
for publication to secure interchange of experience 
and opinion on the company’s practical problems 
of technical library operation 

2. Visiting other technical libraries to observe their 
operations and to gain information useful in im- 
proving the company’s technical library services; 
attending conventions, expositions and displays 
and obtcining useful information; receiving and 
assisting visiting representatives of other technical 
libraries, and exchanging experience, opinion etc. 

3. Establishing and maintaining mutually-agreeable 
working relationships with other libraries for the 
exchange and loan of books, periodicals and other 
library materials; assuming responsibility for 
carrying out agreements in connection with the 
protection and return of borrowed materials. 


Inasmuch as this duty should be made mandatory, 
it follows that the employer must assume the travel, 
subsistence, communications and other personal ex- 
penses incurred by the technical library director in 
carrying out the duty. However, such expense should 
be regarded as a sound investment, both in the per- 
fecting of a company’s technical library services to 
its staff, and also in public relations. 

Interpretation of Library Service: In the larger 
companies which utilize its technical information re- 
sources as a primary tool of public relations, the fol- 
lowing activity may be included under the duty men- 
tioned in the foregoing. 

Advertising the company’s prepared technical in- 
formation resources such as motion picture film, 
pamphlets, displays and related material for loan as 




















prescribed by company policy; accepting requests, 
scheduling and making shipments; following and 
obtaining return of loaned material, as scheduled; 
making suitable arrangements for safe storage and 
necessary repair of loan materials. 


An essential element in building the effectiveness of 
a technical library within an organization is the stim- 
ulation of the interest of staff members in the library 
services, and the obtaining of that interest is a re- 
sponsibility of the technical library director. In short 
this duty can be stated as: 


Stimulating and obtaining active interest and usage 
of the company’s technical library services by all 
members of the technical staff. 


Although stated very briefly, this duty may encom- 
pass a great many component activities, such as: 


1. Preparing and using printed notices such as notices 
on bulletin boards, in the company’s house organ,- 
in letters to branch offices, on bookmarks, in ab- 
stracts circulated among the staff members and 
other available media 

2. Arranging personal contacts with staff members 
at their work places and in the technical library, 
and explaining available resources and services 

3. Rendering personalized services in obtaining and 
supplying information related to the personal 
affairs of staff members such as road maps, vaca- 
tion folders, reading lists, special catalogs and 
other free printed material; maintaining subscrip- 
tions and making available such fictional and en- 
tertainment reading material as may be provided 
by the company’s policy and authorized budget 

4. Preparing and maintaining attractive displays of 
library materials including models, citations to 
staff members, graphic materials prepared by staff 
members, rare books, samples of raw or crude 
substances and other articles of current interest 

5. Preparing and circulating periodic reports of the 
technical library operations relating to resources, 
activities, services rendered, expenses and future 


program. 


Budgeting: The research director’s broadest single 
responsibility is that of preparing the annual, overall 
plan of library operations commonly known as the 
budget. Being unrelated to library science but tied 
closely to the employer’s particular budgetary proce- 
dure, the annual budget spasm can be an unadulterat- 
ed headache, but no one else but the director can 
make the library’s budget mean anything. 

To many budgeteers, a budget is merely a list of 
figures—usually expenses and rarely revenues — 
projected from last year’s budget or plucked from 
thin air, and accompanied by no more than a casual 
reference to what the company may expect to get for 
its money. Therefore, this word to technica! li- 
brarians: Make your budget estimates tell a dramat- 
ic story or forecast, qualitative as well as quantita- 
tive, of the number of books, periodicals and abstracts 
you will circulate and to how many staff members; 
the number of inquiries and researches anticipated; 
your schedule of visits to other libraries and of vis- 
itors you expect to receive; your plans for publiciz- 
ing your technical library services to your staff and 
to your company’s customers and friends; and any- 
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comptroller to understand that for each dollar au- 


thorized in your budget, the company will receive in 


return dividends of good value. Thus the technical 
library director has a vital duty which reads some- 
thing like this: 

Estimating, projecting, preparing and justifying 
the annual technical library budget in terms of ob- 
jects and purposes of expense and capital investment; 
attending budget conferences and supplying explana- 
tions of budget items, as required; reporting expendi- 
tures and assuming responsibility for controlling li- 
brary obligations within authorized budget limita- 
tions; presenting supplementary budget information 
as required by changes in company policy. 


Budgetary procedure is about the same in a tech- 
nical library as in a machine shop, dairy farm, sports 
arena or other establishment. The objects of expense 
—wages and salaries, materials and supplies, repro- 
duction services, space charges, travel and subsistence, 
etc—have the same meaning wherever used, and the 
formulae for distribution and allocation of overhead 
charges are about the same, as the public accountant 
will agree. Therefore, this article will not attempt to 
reiterate any of the voluminous material already in 
print on this subject. 

Supervision: Supervision of technical library em- 
ployees is an important responsibility of the tech- 
nical library director who is charged with a duty 
such as the following: 


Working with, directing and assuming responsi- 
bility for the work of technical library employees 
of lower classification engaged in; requisitioning, 
receiving, checking and recording library materials; 
classification and cataloging; indexing, marking and 
placement; issuing and control of circulation; pre- 
paring abstracts and digests; making interlibrary 
loans and following up scheduled returns; preparing 
notices, assembling exhibits and displays; maintain- 
ing current records on library activities, expenses 
and services. 


This duty also encompasses many varied activities 
such as: 
1. Instructing and training employees in the perform- 
ance of their duties 
2. Interviewing and selecting or recommending for 
selection, new employees 
3. Making periodic ratings of technical library em- 
ployees’ merit ratings; taking or recommending 
action to promote, demote, discipline or teminate 
employees, as required 
4. Assigning and reassigning duties for the purpose 
of broad development of technical library em- 
ployees’ capacities. 


When this duty is properly carried out, the mechanics 
of routine operation are carried on efficiently with a 
minimum of supervision, and the technical library di- 
rector is left free to conduct those highly-skilled and 
specialized duties which only he or she is capable of 
conducting. 

Employee Training: No branch of a company or- 
ganization is better equipped to support or carry out 
an in-service or on-the-job training program than the 


thing else of a realistic nature which will help your 


technical library. Its contribution should include the 
selection, procurement and circulation of reading ma- 
terial, conduct of discussion meetings and many re- 
lated activities. The duty covering these activities 
might read: 


Participating in the planning, establishment and 
conduct of employee-training programs; selecting, 
procuring and circulating appropriate study material; 
conducting discussion meetings: carrying on other 
training activities as required by the director. 


QUALIFICATIONS OF THE INFORMATION RESEARCH 
DIRECTOR: Having spelled-out a few typical duties 
which illustrate the responsibilities of the informa- 
tion-research director, let us now consider the qualifi- 
cations to be required in filling the job. These are 
entering qualifications, as distinguished from the ca- 
pabilities to be developed after considerable further 
experience in the job. It is important to keep in 
mind that, whereas duties reflect the job content 
wholly apart of the individual who occupies the job, 
qualifications reflect the capabilities of the individual 


Table 2—Job Evaluation by Factors 








dob Factor Max. Above Avg. Below Min, 
Avg. Avg. 
Skill 
Academic Training—Libera] .......... 30 24 18 12 6 
Academic Training—Technica] ........ 40 32 24 16 8 
In-Service Experience—This Occupation 60 48 36 2A 12 
In-Service Experience—This Company . 30 24 18 12 6 
SN is50a.5-605:654 606scecnee 60 48 36 24 12 
Power of Visualization ............... 50 40 30 20 10 
Sr a 50 40 30 20 10 
Re I 6. 60:6.6.0.006.90450086008 50 40 30 20 10 
Memeweenee OF Priee APE oocccccccccccs 35 28 21 14 7 
Ability in Organization .............. 35 28 21 14 7 
POWGE CC TRPUOMMEEE oo ccccccccccccse 30 24 18 12 6 
PE tkewinn ne eekeeendandkerea nes 40 32 24 16 8 
Dexterity (not pertinent to the job) .. 50 40 30 20 10 
ay EE IE 5.2% circa oetdh conch ancdusxeenbhscaca 229 
Effort Intensity 
ED er Sedudibdesed nds taseensessae 40 32 24 16 8 
BE: PEE oi cccteecceddecesenwesie 110 88 66 44 22 
BE $6664564050c0ee06e00s0s00000 TO 60 45 30 15 
Manual (not pertinent) .............. 75 60 45 30 15 
ey, He SD aivcnccvcessecesbaed ceeehwaebecee ead 75 
Responsibility 
Formulation of Policy ............... 75 60 45 30 15 
NE 6.6.60 04.062044500080060060068 20 16 12 8 4 
ED O56 56.046 £665. 0000 4606008 e006 10 8 6 4 2 
Personnel Requirements .............. 10 8 6 4 2 
hon coc ehbedesdecess 10 8 6 4 2 
SE TN 6 6.5 6:6 0:6-00 eee se%ses 9.0 1.2 5.4 3.6 1.8 
PUR GE GED. oc costco ckadsecss 8.0 6.4 4.8 3.2 1.6 
Health and Safety (not pertinent) .... 8.0 6.4 4.8 3.2 1.6 
Bubtotal, rempemalblbty TACtOlS 2... i ccccccescessccsececces 45.4 
Inherent Personal Qualities 
EE 6.646544044065600 0000.68 40 32 24 16 8 
Respect for Perfection .......ccsccse0. 30 24 18 12 6 
Capacity to Receive Criticism ........ 25 20 15 10 5 
SE BE Wid. 0506.c02044000.06000% 15 12 9 6 3 
Spiritual Honesty (not pertinent) ..... 15 12 9 6 3 
BE. Wectdedconssccicenssseeese 15 12 9 6 3 
66:66: 66'0:6.0-50.065040600640% 15 12 9 6 3 
Coordination (not pertinent) ......... 15 12 9 6 3 
Subtotal, inherent personal quality factors ..............6.+. 84 
5 60:55 040 56.60.06 005050044545 20 16 12 8 4 
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who is eligible for appointment to the job. 

It is important to keep in mind, also, that job classi- 
fication in terms of duties and qualifications, is not 
an “exact” science in the sense of mathematics or 
bookkeeping, or even in the engineering sense. Rather, 
it is a relative art which employs considerable judg- 
ment in the correlation of elements and values and in 
which exactness is a matter of choice of words to de- 
fine relative degrees of education, experience, knowl- 
edge and other qualifications. 

A job series consists of two or more jobs associated 
together in the carrying out of a variety and range of 
duties contributing to the same common purpose. The 
jobs within a series are arranged in vertical succes- 
sion like the rungs of a ladder, with each job having 
greater scope and importance than the job just be- 
neath it. That scope and importance is indicated by 
the title. The process of subdividing all duties jn the 
series into job-groups in such a manner that all duties 
in the same job-group have the same relative scope 
and importance is called job classification. Likewise, 
qualifications are classified so that all qualifications 
for a given job match the duties for that job and are 
distinguished in degree from the qualifications of the 
jobs just above and beneath the given job. 

Although job classification as a whole is not an 
exact science, that part of job classification which re- 
lates to qualifications is relatively exact and must 
provide the firmest possible basis for judging the 
eligibility of individuals. However, some qualifica- 
tions can be fulfilled in more than one way. For ex- 
ample, extensive working experience coupled with in- 
formal study might develop specialized knowledge to 
a degree equivalent to a period of formal academic 
training, and a person should not be disqualified im- 
properly for lack of formal education. For this reason, 
the phrase “or the equivalent” is attached to certain 
qualifications. 

Summary: The qualifications of the information- 
research director may be summarized in the general 
qualification as follows: 


Must fulfill the company’s general qualifications 
and, in addition, must have all the qualifications of 
the information-research assistant. 


General qualifications refer to such matters as health, 
citizenship, willingness to abide by company policies, 
and other conditions of employment which are bind- 
ing in equal degree upon all employees of the com- 
pany. In the accompanying listing entitled, classifi- 
cation listing of job requirements, the various impor- 
tant factors to consider are detailed. 

More than one of these listed qualifications are 
quite stiff, particularly when it is recognized that 
they are “entering” qualifications for the job. In re- 
lation to the qualifications for the next lower job 
such as the information-research assistant, they do 
not represent any improper demands. As stated 
earlier in this article, the profession of technical-in- 
formation research should be self-motivating and self- 
governing in a manner to win the right of full self- 
determination. Only the most highly-qualified indi- 
viduals can hope to fulfill that destiny. 


Rating the 
Research Director 











Evaluation of the Position: Having ‘“spelled-out" 
the duties and qualifications of the information-re- 
search director, it may be of some interest to fit this 
job into its proper place in an organization, and to 
see which “slot” the job falls into. We can do this 
by evaluating the job, factor-by-factor, and applying 
for each factor that degree and number of points 
which measures the job requirement. 

No job can be evaluated purely in the abstract or 
without known relationship to other jobs. Further- 
more, any job can be evaluated only in relation to the 
other jobs within the same organization, industry and 
community. 

Therefore, before we can accurately evaluate the 
job of information-research director, we must set up 
a hypothetical organization with its scope and di- 
versity clearly understood, as the framework within 
which this, job is considered. For this purpose, we 
shall consider the type of organization which would 
make the fullest demands upon the technical library, 
and also in which the information-research director 
is regarded as an integral member of the creative 
technical staff. 

Any one of the following types of organization is 
eligible for the desired background: 


1. A large manufacturing company engaged in the 
production and marketing of a variety of specially- 
engineered products, and in the creative develop- 
ment of many new products, both in two or more 
basic areas of practical arts such as electrical, 
medical, chemical and other branches of research 
and engineering 

. A professional organization engaged in creative 
work for many clients in different manufacturing 
industries 

. A large university in which the library staff is 
required to assist, work with and contribute to a 
diversity of post-graduate research 

. A large Government agency engaged in a wide 
variety of basic research affecting the whole na- 
tional economy in such areas as agriculture, fi- 
nance, transportation, etc. 

. A large metropolitan public library having a well- 
used information-research service. 


The topmost job level to which the job of informa- 
tion-research director is related in our hypothetical 
organization is that of the vice president in charge of 
research or the vice president in charge of engineer- 
ing in the large manufacturing company, the project 
manager in the professional engineering organization, 
the university department head or the director of re- 
search in the government agency. -The salary range 
at that level will be from $15,000 to $25,000 per year. 
A minor part of the organization framework for eval- 
uation is the number of persons supervised and we 
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shall assume that our hypothetical technical library 
group supervised by the information-research director 
includes the seven shown in the Chart of Functional 
Distinctions. 

For continuity, the evaluation formula described in 
the article, “Evaluating Engineers” published in the 
June, 1951, issue of MACHINE DESIGN, will be used to 
evaluate the job of information-research director. The 
sum of the maxima of the 34 job factors used in this 
formula is 1200 points which, theoretically, can be 
applied to the same top-level job. 

EVALUATION BY FACTORS: The whole point-value 
range for each job factor is shown in TABLE 2 
titled, Job Evaluation by Factors. Also, the degree 
and value assigned to the job of information-research 
director is indicated by the bold figures. 

Thus we find that the position of information-re- 
search director, when utilized to maximum effective- 
ness, evaluates at about 450 points in a total scale of 
1200 points, or 374% per cent. The correlation be- 
tween total job points and pay rates is shown by the 
chart, Contents of Job Grades. This chart shows 
that a job having a total point value of 449.4 falls in 
Grade 11. The pay rate for any total point value is 
computed in percentage of total pay rate according 
to the formula, S = 11 + 0.0742 x P where S is the 
salary rate, in per cent of total, and P is the total 
point value of the job. The point value and per cent 
of total pay rate for the subgrades of Grade 11 are 
as follows: 








Subgrade Points Rate (% of total) 
Entrance 391 40.01 
Intermediate 412 41.57 
Standard 451 44.46 
Merit 469 45.80 


In an organization where the maximum pay rate 
subject to the evaluation formula is $15,000 per year, 
the evaluated standard pay rate for the information- 
research director is $6669. This rate has been equaled 
or exceeded in several effective technical libraries. 





Building for 
The Future 











Future Prospects of Technical Information Re- 
search: There can be no doubt of the future of tech- 
nical information research. The function is rapidly 
winning recognition in industry, Government agencies, 
universities and elsewhere that research and creative 
effort are carried on. Possibly the day is near when 
any organization having as many as 100 persons en- 
gaged in such work will regard its technical library 
to be as important as its accounting, administrative 
and other established services. 

The principal brake on the expansion of informa- 
tion-research is the lack of competent people to per- 
form the work. This lack is evident when we recall 
the duties and qualifications enumerated herein. There 
are, however, ways to remove this brake and build a 
supply of trained people qualified for technical in- 
formation-research work. 

The enterprises which stand to gain from the re- 
sults must take the initiative. Like the scholarships 
provided by industry for engineers and technicians, 
scholarships, could also be offered to attract more en- 
rollments in special library courses. Following grad- 
uation of trainees from college and during their pe- 
riods of postgraduate training in library science, in- 
dustry might co-operate by offering intermittent or 
part-time employment in their technical libraries, 
much as is the manner of co-operative engineering 
education. By rotating scholastic training with in- 
termittent employment in the same company or in- 
dustry, the librarian-graduate enters upon full-time 
employment richly qualified to perform information- 
research at a high level and to aim for the director’s 
job within a few years. 
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SCANNING the Field] For 


Scissors principle for cutting extruded rubber 
and synthetics is utilized in the special machine illus- 
trated below for making wringer rolls of exact length. 
Cutter action is shown in the insert with the cover 
lifted. The blades are driven by counter revolving 
shafts through bevel gearing and a solenoid-actuated 
single-revolution clutch. A 9-inch flywheel, driven by 
a 14-horsepower motor, supplies energy for cutting 
which otherwise would require 5 horsepower. 

Inasmuch as the cutting action is balanced and ob- 
tained between the opposed blades travelling through 
an arc of about 30 degrees, there is no reaction 
through the cutter mounting which otherwise might 
cause deflections and inaccurate cuts. Speed of the 
cutter blades is 300 rpm, effecting a cut in about 1/30- 
second. 

In this machine nineteen unit cutter heads are syn- 
chronized and spaced to make exact lengths between 
each cutter. Individual cutters are self-contained and 
mount on the machine rail. Adjustment for length of 
cut between the heads is provided for by a rack and 


gear arrangement. Power and control circuits are 
plug-in connections, making it simple to change cutter 
arrangement and to replace the heads. 

Lengths of stock are fed to the conveyor from the 
side. When the stock reaches position, all cutters op- 
erate simultaneously. The cut lengths fall into the 
diagonal troughs and are delivered to the end of the 
conveyor. Sequencing of all functions of the ma- 
chine is controlled by a series of cam-operated 
switches. These cams are mounted on vertical spindles 
and can be modified quickly for changing the machine 
cycle. A variable-speed transmission drives the ma- 
chine through an overload release clutch to prevent 
damage in event of a jam or overload. 
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on the conveyor from a tubing or extruding machine, 
cutting to length without distorting the product even 
though it travels continuously. 


Cutting with gas-propelled abrasives, below, 
provides a fast and accurate method for high-pre- 
cision operations such as removing of metallized films 
from glass and ceramics, drilling thin sections of 
hard-to-work materials, etching, light deburring, and 
polishing. Developed by S. S. White Industrial Di- 
vision, the unit directs the gas-propelled abrasive 
stream against the work surface through a sintered 
tungsten-carbide nozzle. As it leaves the nozzle the 
stream travels at approximately 1100 feet per second 
and is only 0.018-inch in diameter. 

Action is accomplished without the usual heat gen- 
eration and without the pressure and vibration ordi- 
narily experienced with other cutting methods. This 
has been of particular significance when working on 
materials such as germanium whose physical or elec- 
trical properties might be affected by heat and shock. 
Because there is no direct contact of a tool with the 
work, dimensional variations that might set in due to 
wear of the cutting tool or by surface irregularities 


Because of the speed of operation of these cutter 
units they have also been employed individually direct 


are eliminated with this method of cutting. 

Any dry inert gas such as carbon dioxide may be 
used as the propellent. Normally, a specially proc- 
essed aluminum oxide powder is the abrasive. For 
certain applications which require lighter cutting, a 
classified Dolomite (a mixture of calcium and mag- 
nesium carbonate) is employed. Standard commer- 
cial grades of abrasives are not suitable. 

Stream emerging from the nozzle is a cone with 
about a 7-degree included angle. Pattern of cut with 
respect to nozzle distance from the work is illustrated 
in the diagram. As an indication of cutting speed, 
the unit will remove about one milligram per second 
when cutting glass with the nozzle 1% to 12-inch from 
the work. 

Despite the ease with which the unit cuts hard and 
brittle surfaces, it has practically no effect on resilient 
or soft materials such as rubber, cloth and certain 
types of plastics. This selective cutting effect is 
useful in removing metallized films coated on a rela- 
tively soft base. 
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Pins for clip 
mounting 





Tinned wire 





Tapered case shows 
direction of current flow 


Vacuum —impregnoted 
interior 


Germanium wofer 
soldered direct to 
bose 








Germanium diodes, above, designed to replace 
electronic tubes such as detectors and rectifiers, are 
proving dependable for use in electronic circuits and 
controls. Less expensive than tubes because they are 
easier to produce, they require less wiring and space, 
generate less heat when in use, and are cheaper in 
operation without impairment of efficiency. 

The germanium diode illustrated and manufactured 


Precise adjustment of components within a vac- 
uum chamber is accomplished through external me- 
chanical controls in the electron-optical bench illus- 
trated below. This bench is an integral part of a 
program at the National Bureau of Standards to in- 
vestigate extremely small electric and magnetic fields 
in spaces that have heretofore been inaccessible to 
conventional types of measurement. Developed under 
the direction of Dr. L. Marton, it is made with an all- 
metal cylindrical vacuum chamber for simplicity of 
construction and for protection against X-rays. It is 
designed to accommodate three lens carriages and 
four holders, to permit a movement of 10 inches along 
the axis of the bench, and to allow one-half inch 
radial movement for each component of the system 
without breaking the vacuum. 

One end plate of the bench supports the electron 
gun and is permanently fixed to the cylinder with 
bolts and a rubber-gasket vacuum seal. A heavy dural 


by Radio Receptor Co. has a tapered case to indicate 
polarity, facilitating assembly operations and inspec- 
tion. The unit consists of a germanium wafer soldered 
to a nickel alloy cathode pin and an electroetched 
tungsten whisker welded to a nickel alloy anode pin. 
The unit is assembled in a glass phenolic body and is 
impregnated with a polyethylene compound using the 
vacuum-pressure method. 


plate serves as the bed for the system and is pro- 
vided with wheels so that the whole system may be 
rolled in or out of the chamber as shown in the view 
at the top of the next page. The face plate is sealed 
against the end of the cylinder by a neoprene gasket 
compressed by atmospheric pressure. A fluorescent 
screen and “Wilson seals’’—through which pass the 
connecting shafts that control the motion of the ele- 
ments—are inserted into the face plate. 

Radial adjustment of each element is obtained by 
worm and gear arrangements to combine vertical and 
horizontal motions of the lens carriage and holders. 
Axial position of the carriage is controlled by push- 
ing the connecting shafts through the Wilson seals. 
Radial motion is constrained by elastic deformation 
of phosphor-bronze strips instead of sliding surfaces. 

Current leads for the electron lenses enter the vac- 
uum chamber through metal-glass seals in the face 
plate, the conductors being insulated by ceramic beads 
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which produce less outgassing than would rubber or 
plastics. A large fore-pump brings the pressure in 
the chamber to about 10 microns of mercury in five 
minutes. A 4-inch oil-diffusion pump maintains the 
operating pressure of about 0.03 microns. 

For the high-voltage supply a conventional 100-kv 
X-ray power unit is employed. Lens currents are sup- 
plied separately from a power unit that yields currents 


Stainless steel thread inserts in the induction 
furnace, below, have overcome serious maintenance 
problems. Because it is sometimes desirable to re- 
place inductor units, simple and rapid disassembly of 
the furnace is desirable. Use of flanges for bolts and 
nuts would introduce undesirable design elements. 
Such a flange would separate the two elements of the 
furnace by three or four additional inches. Also, it 
would add considerably to welding cost. For these 
reasons, cap screws are employed in tapped blind 
holes. 

Because these bolts are exposed to temperatures of 
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up to 500 milliamperes. The grid bias for the 100-kv 
electron gun is obtained from a potentiometer con- 
nected across three 45-volt batteries in series. 

The test setup shows the bench being employed as 
an electron diffraction camera. The electron-optical 
lens which produces diffraction is connected to the 
front of the bench and a cathode-ray tube is inserted 
to permit observation of the transmission pattern. 


about 200 F and are close to an intense magnetic 
field, they decarburize, become brittle and often fail 
as a result of seizure when removal is attempted for 
maintenance. Seeking to avoid this seizure problem 
the manufacturer experimented with various classes 
of thread fits and with brass bolts but neither pre- 
vented failure. Stainless steel thread inserts, how- 
ever, solved the problem. Some of the trouble may 
have stemmed from the action of the magnetic field 
on the unprotected bolts. The inserts, made by Heli- 
Coil Corp., are only slightly magnetic and probably 
protect the bolt from the magnetic action. 





tacts on direct-current switches provides an 

effective arc blowout field and greatly increases 
their interrupting capacity. This improvement has 
eliminated the necessity for additional contactors and 
relays normally required to handle the circuits of 
standard manual master switches. Often, a single 
switch unit with a permanent-magnet blowout can 
handle a circuit normally requiring two standard 
switch units in series. 

When standard switch units are used in manually 
operated direct-current control devices, the duty may 
be extremely severe because the operating speed de- 
pends entirely upon the operator. Slow opening of the 
switch often severely burns the contacts. When a 
permanent-magnet blowout field is employed, how- 
ever, the speed of operation is of no consequence. The 
arc will be blown out just as soon as it is drawn be- 
tween the two separating contact surfaces. 


A DDITION of permanent magnets to the con- 
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Illustrated in Figs. 1 and 2 are typical applications 
employing magnets on the contact assemblies. Fig. 1 
is a totally enclosed and watertight master switch for 
a cargo winch. This type of cam-operated switch is 
also used widely in heavy industry such as in steel 
mills and in mines. Cam-operated contacts are also 
employed in the auxiliary switch assembly for the 
motor-operated master switch, Fig. 2, for steel mills. 
Because of the magnetic blowout, slow operation of 
the rheostat arm is of no consequence and the rating 
is greatly increased. 

In Fig. 3 is a comparison of a standard switch unit 
with a switch unit having a permanent-magnet ‘low: 
out only on the stationary contact and a switch 
unit having a permanent-magnet blowout on both the 
stationary and moving contacts. Both switch units 
with permanent-magnet blowouts have the same width 
as the standard switch unit without blowout. This 
feature makes the blowout easy to apply because if 
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Fig. 1 — Extreme Left — Manually 
operated master switch for a cargo 
winch. Permanent-magnet blowouts 
are mounted on the contact assem- 
blies 













Fig. 2—Left—Motor-operated rheo- 
stat for steel-mill service. Switch 
units with permanent-magnet blow- 
outs are used in the cam-operated 
auxiliary switch 











Fig. 3—Right—Master switch con- 
tact units showing standard switch 
unit without blowout, left, with 
permanent-magnet blowout on the 
upper stationary contact only, (cen- 
ter) and with permanent-magnet 
blowouts on both the stationary and 
moving contacts (right) 




















which has a 5-inch long by 0.090-inch diameter probe 
is used for checking the points which are relatively 
close together. This instrument not only indicates 
the field strength in gausses but also shows the flux 
direction. This is a direct acting instrument and 





will mount in exactly the same space requirements. 
‘2 Effectiveness of magnetic blowouts is vividly illus- 
or | “ated in Fig. 4. These curves were plotted from 
js § 2¢tual tests made with identical resistive loads and 
.e] | Uder the same switching and arc interruption evalu- 





ation methods. The upper curve distinctively shows 


no search coils are required. The deflecting torque 


‘$0 

he § ‘he greatly increased interrupting capacity obtained to operate the Gauss Meter results from direct in- 

Is. § “Y adding a permanent magnet blowout to both the teraction between the flux under investigation and 

of @ Stationary and moving contacts. that of a small magnet located inside the probe. 

ng Distribution of a magnetic field is shown in Fig. 6 
Magnetic Field for One Magnet: A simple test and was obtained by sprinkling iron filings on a piece 

nit Setup, Fig. 5, is useful for determining the field of paper lying on top of an Alnico II magnet. This 

w-@ Strengths at various locations. A Lucite plate, ar- simple means of determining the direction of the flux 

ch "aged to hold the magnet in a specific location with lines is useful in comparing fields obtained from 

he ® "spect to a series of uniformly spaced holes, makes other magnet shapes and assemblies. 

its * Convenient fixture for plotting the field. Typical flux density values with respect to the 

th Various grades of Alnico magnet materials can be magnet and contact line for a single permanent mag- 


readily compared and consistent results can be secured 
i a relatively short period of time. A Gauss Meter 
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net are showing Fig. 7. This data was secured with 
the test set-up shown in Fig. 5. It may be noted 





132 

































that the direction of the flux is similar to the flux 
lines in the iron filing map in Fig. 6. 


Field Produced by Two Magnets: An iron filing 
map of the magnetic lines of force, when the poles 
of two magnets are arranged so that the North and 
South poles are in series, is shown in Fig. 8. Lines 
of force between N and S poles of separate magnets 
are practically perpendicular to the face of the mag- 
net. Also, there is a dead space between the magnets 
where the field is weak and the lines of flux con- 
verge. This field is unsatisfactory as a blowout be- 
cause the flux lines would be practically parallel 
to the are in a switch assembly. In addition, the 
field is not very strong at the contact line. 

Actual interrupting tests indicated that two per- 
manent magnets arranged in this manner were not 
quite as good as a single magnet on the stationary 
contact only. Fig. 9 shows the flux density values 
for two permanent magnets arranged so that the 
opposite poles are in series with each other. In this 
arrangement, the flux density at the intersection of 
the contact line and the centerline of the magnets 
is 110 gausses. For the single magnet in Fig. 7, a 
flux density of 155 gausses was found at this point. 

An iron filing map of the flux lines, Fig. 10, has 
the two magnets arranged so that the poles repel 
each other. This arrangement is actually used on 


Fig. 4—Above—Comparison of 
interrupting capacity for switches 
both with and without blowout 
means on a dc resistive circuit 


Fig. Ag gio and in- 
strument for determining and 
comparing the field strength of 
various points in a permanent- 
magnet field 





switch units with permanent magnets on both the 
stationary and moving contacts. It should be noted 
that the flux lines are uniform and are parallel to the 
pole faces of the permanent magnets. For a switch 
assembly they would also be perpendicular to the are 
drawn when the contacts are separated. 

Actual flux density is indicated in Fig. 11 for vari. 
ous points when two magnets are arranged so that 
like poles are opposite to each other. While the mag. 
netic fields of these two magnets oppose each other, 
they are far enough apart so that one does not ap- 
preciably demagnetize the other enough to impair the 
combined magnetic blowout field. Magnets so ar- 
ranged eventually stabilize at a flux density value 
slightly lower than the original open-circuit value. 
However, this flux density is still sufficiently high 
to provide effective arc blowout. 

When the flux density reading at the intersection of 
the contact line and the centerline of the two magnets 
is compared with a similar point for a single mag- 
net as shown in Fig. 7, it should be noted that the 
flux density for the two opposing magnets as shown 
in Figs. 10 and 11 is approximately twice the value 
for a single magnet, 

For the stationary contact assembly, a solid silver 
contact button is spot welded to the brass support. 
A nonleaded brass must be used for the contact 
support as the relatively high current required 
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Fig. 13—Below—Compari- 
son of flux density, net re- 
sisting force — demag- 
netization, and relative cost 
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Fig. 14—Fleming’s left-hand rule for the 
motion of an arc or conductor in a mag- 
netic field for a given direction of cur- 
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for welding a solid silver button to brass will often 
split a brass that has lead in it. Steel backed buttons 
in magnetic blowout fields are not satisfactory for 
this application because the steel backing will shunt 
out an appreciable number of flux lines. A solid silver 
button is brazed to the nonmagnetic stainless-steel 
moving contact support. As the magnets are located 
directly behind the contact buttons and as close as 
possible to the contact meeting lines, the leakage 
flux of the permanent magnets is effectively util- 
ized in extinguishing the arc. 


Magnet Materials: In Fig. 12 the magnetic cliar- 
acteristics are compared for several different types 
of Alnico magnet materials. With a fluxmeter 
the density at the center of the magnet can be de- 
termined readily. When the search coil is quickly 
slipped off of the magnet, the fluxmeter will indicate 
the total number of lines. Dividing this value by the 


Fig. 15—Relationship betwen the arc movement, direc- 

tion of current flow, and the magnetic field for 4 

switch unit with permanent magnets on both the sta- 
tionary and moving contacts 
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sive the flux density in the center of the magnet. 
The magnetic circuit is determined by the geometry 
of the magnet and, as these particular magnets are 
ysed open circuited, the air-gap line will readily show 
the net force available for resisting demagnetization. 
The table in the upper left-hand corner of Fig. 12 
provides a comparison between the flux densities and 
the net resisting forces for six grades of Alnico 
magnet material. 

While Alnico V magnets have the highest resi- 
dual flux value, this material is not too suitable for 
applications where there is an appreciable air gap 
in the magnetic circuit. However, when Alnico V 
magnets are applied in a magnetic circuit that has 
a relatively small air gap, this material is superior 
to all other grades. For open-circuit applications, 
and in the region intersected by the air-gap operat- 
ing line shown on Fig. 12, the slope of the B H curve 
is very steep. The air gap is equivalent to a demag- 
netizing force and, in this particular example, very 
little additional demagnetizing force is required to 
reduce the flux to zero. Fig. 13 gives a graphical 
comparison of the flux densities B, net resisting forces 
H in oersteds towards demagnetization, and the re- 
lative costs of the various grades of Alnico. 

For economical reasons and practical manufactur- 
ing purposes, Alnico II was selected for magnetic 
tlowout applications. It provides a relatively good 
field strength and has rather good characteristics 
for resisting demagnetization. Its cost is only slightly 
higher than the least expensive grade of Alnico that 
could be used. 

Alnico III has the lowest cost, but its resistance 
towards demagnetization and its field strength are 
lower than those for Alnico II. 

Although Alnico V magnets have a very high field 
strength, this excellent characteristic is nullified by 
their extremely poor resistance to total demagnetiza- 
tion. As indicated in Fig. 12, a very low demagnetiz- 
ing foree from another permanent magnet, current 
flowing in a conductor or electromagnet, or a stray 
field might seriously impair its field strength. 

Alnico VI would be an excellent material for this 
application as it provides the highest field strength 
of all the materials considered and has considerable 
resistance to demagnetization. Its main disadvantage, 
however, is that it costs considerably more than 
the other grades that have proved suitable. 

Alnico VII would be the best material for arc 
‘xtinguishing because of its high field strength and 
superior quality for withstanding demagnetization. 
However, it is one of the magnet materials that is 
either cooled or heat treated in a magnetic field. Only 
ts relatively high cost renders it unsuitable. 

Alnico XII would also be excellent material for this 
Purpose except for its relatively high cost. 


Magnetic Arc Blowout: The basic relationship be- 
‘ween the movement of an arc with respect to the 
direction of the current flow and the direction of the 
Magnetic field is shown in Fig. 14. This relationship, 
known as Fleming’s left-hand rule, provides a simple 
means for predicting the direction of arc movement 
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Fig. 16—Standard spring-closed switch unit with- 
out blowout means in the normally-closed posi- 
tion and in relationship to the operating cam 
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Fig. 18—Starwheel, pawl, and roller as- 
sembly for positively positioning the cam- 
shaft of a manually operated master switch 
































































in devices with blowout fields and separating con- 
tacts. Fig. 15 illustrates how Fleming’s left-hand 
rule can be applied to a switch. The upper stationary 
contact stud is always connected to the positive side 
of the circuit, so that the arc will always be blown 
upward and away from the switch parts, thereby 
avoiding possible damage. 

The mechanical design of this switch assembly is 
such that the upper contact always opens slightly 
ahead of the lower contact. With permanent mag- 
net blowouts on both the stationary and moving con- 
tacts, the are will be blown upward when the upper 
contaets separate far enough to draw an arc. Often 
the are is extinguished at the upper contacts before 
the lower contacts have actually opened. For relative- 
ly high currents and very inductive circuits, the 
arcing time is slightly longer. Under these circum- 
stances, a short arc may be drawn between the lower 
contacts. However, it is generally of such short 
duration that little or no damage is done to the lower 
contact surfaces. 

As illustrated in Fig. 15, the are will rapidly run 
up the contact supports and as far away as possible 
from the contact buttons. This arrangement makes 
it possible for the arc to first run up the moving con- 
tact support and then down the back side to stretch 
the arc out to a greater length. 


Fig. 19—Comparison of switch units (a) without blow- 
out, (6) with permanent magnet blowout on the sta- 
tionary contact only, and (c) with permanent magnet 
blowouts on both the stationary and moving contacts 
after 1,030,034 operations in a highly inductive mag- 
netic contactor coil circuit. The contacts closed and 
opened a 1.8 ampere load in a 230 volt de circuit 


































Mechanical Design: An individual standard switch 
unit is shown in Figs. 16 and 17. This type of switch 
is opened mechanically by rotation of an insulating 
cam machined from a laminated phenolic. This ar. 
rangement of cam-opened and spring-closed operation 
is superior to cam-closed and spring-opened assem- 
blies because the cam can apply a relatively high 
opening force to the moving contact arm assembly 
should the contacts weld or stick closed. This would 
not be true for spring-opened switches. For a typical 
master switch assembly, the total contact separation 
for the two gaps in series is about 34-inch, Fig. 17. 

In Fig. 18 is shown a typical starwheel, pawl, and 
roller assembly for definite positioning of the cam- 
shaft at the various operating points. This mechan- 
ism holds the operating handle and camshaft in the 
selected position until the operator moves it to an- 
other position. Master switches can also be manv- 
factured so that the operating handle will be spring. 
returned to the “off” position when released. 

Illustrated in Fig. 19 are the same three switch 
units shown in Fig. 3 after 1,030,034 closing and open- 
ing operations in a highly inductive magnetic con- 
tactor coil circuit. Current in the load circuit was 
1.8 amperes at 230 volts de. For this test, a motor 
driven high speed cam switch was employed to op- 
erate the switches successively. The switches were 
progressively closed and opened on the same induc- 
tive load circuit approximately 3000 times per hour. 

The silver contact button on the upper moving 
contact of the left-hand switch without any blowout 
means, Fig. 19, was severely eroded and the silver 
deteriorated down to the steel backing on the button. 
The center switch assembly with a single permanent- 
magnet blowout on the upper stationary contact was 
in fairly good condition after the test. The right- 
hand switch assembly with permanent-magnet blow- 
outs on both the upper stationary and moving con- 
tacts was in excellent condition when the test was 
terminated because the standard unit was worn out 
electrically. It is interesting to note the well defined 
are trails on the contact supports of the right-hand 
switch unit. 

The most striking comparison of these three as- 
semblies can be drawn from the amount of carbon 
deposited on the slate base. There is a dense carbon 
deposit around the left-hand unit slightly less around 
the center switch unit, and practically none around 
the stationary contacts of the right-hand unit. 

Because of the extremely severe arcing between the 
contacts of the standard switch unit, phenolic oF 
ebony asbestos bases were not satisfactory in this 
test set-up. These bases would carbonize rapidly and 
arcing would occur over the base. surface and between 
the stationary contacts as soon as voltage was 4p 
plied to the switch or after the contacts opened. A 
slate base proved best because of the severe arcing. 

A substantial number of these magnetic blowout 
units have been applied to master switches and mo 
tor-operated rheostats during the last several years. 
They have given excellent service and have been par 
ticularly useful in prolonging contact life cn slowly 
operated master switches and rheostats by minimiz- 
ing contact burning. 
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IGH-TEMPERATURE service places perhaps 
the most severe demand upon the performance 
of engineering materials. A reasonable degree 

of mechanical strength must be retained at the high 
temperature, oxidation must be slight or nil, while 
still other properties required in a part and its fabri- 
cation must be inherent in the material. 

Need for heat resistance has been most dramatical- 
ly accentuated, of course, by such developments as 
the jet engine, the gas turbine and various AEC proj- 
ects. Jet engines, for example, could not be devel- 
oped until suitable heat-resistant materials were first 
available. Even now, a temperature increase of sev- 
eral hundred degrees in the safe limit of a material 
means more than a merely proportionate boost in per- 
formance or service life. 

As the high-temperature frontier advances under 
the impetus of such demands, advantage can well be 
taken of improved materials in the design of more 
prosaic but none the less essential equipment. 

A relative newcomer in this field, titanium carbide 
holds promise of setting a new high in temperature 
limits for parts in a wide variety of applications. It 
is a member of the cemented-carbide family. This 
group is perhaps most commonly identified by tungs- 
ten carbide which 15 years ago revolutionized cutting 
tools, dies, etc., and has also been used effectively for 
machine components requiring high wear resistance. 
Titanium carbide, developed by Kennametal Inc. 
.— wider the trade name Kentanium, has been available 
. for experimental purposes over the last three years. 
Before then, it was known to metallurgists but meth- 
,— ds for its successful production had not been worked 

out. Produced by powder metallurgy techniques, it 
is a titanium-carbide base material with nickel serv- 
ing as the auxiliary or binder material. Cobalt had 
been used earlier for this purpose but nickel was since 
found to offer superior high-temperature properties. 
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Properties: With respect to its properties, cement- 
ed titanium carbide might best be described as a cross 
between tungsten carbide and the superalloys with 
some traits distinctive to it alone. Its properties are 


MACHINE DESIGN September 1952 139 







































































Fig. 3—Cemented titanium-carbide impeller plate for an 

inward flow turbine now in test cell operation. Current 

experimental aim of this development, already surpass- 

ing conventional designs, is a tip speed of 1000 fps at 
2200 F 


compared to those of the latter materals in TABLE 1. 

These data point up some features of significance to 
the designer. The density of the material is one- 
third to one-half that of tungsten carbide, about two- 
thirds that of the superalloys. This property is of 
particular advantage, of course, in rotating or recip- 
rocating parts where inertia stresses are proportional 
to weight, Fig. 1. Hardness typical of the cemented 
carbide family means wear resistance. Deflection 
under a given load would be only about one-half that 
of ferrous materials because of the high elastic modu- 
lus. The relatively high thermal conductivity of ti- 
tanium carbide and its low thermal expansion are fac- 
tors in its resistance to thermal shock and its adapta- 
bility to diversified high-temperature applications. Its 
oxidation resistance, which varies according to grade, 
stems from a thin, tenacious oxide coating. Of par- 
ticular value is its strength at elevated temperatures. 

Strength at high temperatures is perhaps better 
demonstrated by stress-rupture data which relate 
stress, temperature and time to rupture. Such data 
are shown in Fig. 2a for several materials at 1800 F. 
The gain is pronounced in terms of allowable stress 
and perhaps even more significant in terms of ex- 
pected life. Fig. 2b shows in effect the correspond- 
ing strength-weight ratios, which are of fundamental 
concern particularly for rotating or reciprocating 
components. 

Carbides are usually considered to be low-ductility 
materials, and titanium carbide fits this classification. 
It does, however, possess enough ductility to suit 
many applications denied tungsten carbide. Tests 
made to date show its stress-rupture elongation at 
1600 F is about 2 per cent and slightly greater at 
high temperatures. This factor has not been a handi- 
cap in those applications where it has been taken into 
account in design. 


Processes: The basic procedure in the production 
of titanium carbide is ball milling of the metal pow- 
ders, pressing of the mixture to a shape approaching 
that desired in the finished part, further shaping with 
or without presintering, and final sintering in the 
absence of air. During this latter step, shrinkage of 
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18 to 20 per cent occurs. 

In many cases the parts can be machined afte 
presintering, with no great difficulty to limits clog 
enough to obviate grinding after final sintering. By 
proper allowance in the presintered part, final dimep. 
sions can be held within 1 per cent through sintering 
despite the large shrinkage. Foils of blades such as 
shown in Fig. 1 need no final grinding after sintering 
although the root is ground to finished size because 
of the critical fit required. 

Shaping of the presintered slugs is usually per. 
formed by existing machining methods. Diamonié- 
tipped tools are usually employed, and instead of mill. 
ing cutters, abrasive wheels are used. Complex shapes 
such as the turbine impeller shown in Fig. 3 ar 
formed with abrasive wheels. 

Such parts as turbine blades and nozzle vanes ar 
machined in large lots on multiple-head automatic 
tracer millers prior to final sintering. Experiments 
to date indicate that the material can be extruded and, 
under certain conditions, pressure formed. 


Design: No detailed rules have yet evolved for de. 
signing with titanium carbide. Certain general rules 
are dictated by the properties of the material, and 
these will be amplified as more experience is ac 
cumulated. 

Conventional design procedures with more ductile 
materials must be reviewed and altered for titanium 








Table 1—Comparative Physical Properties* 

ae Titanium Tungsten 

Property Carbide Carbide Superalloys 

Density (gm per cc) ....... 5.5-6.5 11.9-15.1 8.3-8.7 

Hardness (Rockwell A) ..... 83-93 85-93 61-65 

Modulus of Elasticity....... 55 61-90 30 
(1,000,000 psi) 

Compressive Strength ...... 550 518-800 
(1000 psi) 

Thermal Conductivity ...... 0.075—0.085 0.068—0.207 0.035—0. 065 
(cal/deg C/cm/sec) 

Electrical Conductivity ..... 1.9-5.0 4.3-9.4 1.37-1.8 
(per cent Cu standard) 

Thermal Expansion ........ 4.5-5.0 2.54.0 6.73-8.5 
(0.000001 cm/cm/deg F at 1200 F) 

Oxidation Resistance ....... Excellent Poor Good 
(at 1800 F) 

Tensile Strength (1000 psi) 

MET wu onde beGet heat ees 80-120 232 ..... 110-180 
SE ate cekitekesdavcens 55 ane 52-73 
DET us bbe6 Kn eacenenees SF i ype 34-51 
1800 F . —- + #i #|i msn 9-25.5 
2000 F . — @&8&8  wbeKe 13.1 
DE Sin vadneieee apexes ——  iivdalepoed 
DE 6406wh deeken tesa nds — fax ag 





*Data for the three types of materials are composite values. Nickel, 
ranging from 10 to 30 per cent, is the auxiliary metal for the titanium: 
carbide compositions. 
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carbide. High modulus of elasticity and low ductility 
must be recognized. The effect of stress concentra 
tions is much more acute than with most engineering 
metals. For example, titanium-carbide blades tested 
by NACA failed because of the use of a pine-tree root 
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yhich had been successful with one of the more duc- 
tile superalloys. Designed in place of the serrated 
onstruction, a bulb-type root has improved the op- 


‘Beating life. 


On the other hand serrated roots in large blades have 
unctioned successfully because relatively large radii 
could be incorporated. Hence, large radii and other 
stress relieving means must be specified to obtain the 
maximum potential of the material. 

Titanium carbide can be joined by brazing but me- 
chanical joints are preferred. For service at ex- 
tremely high temperatures, mechanical joints are 
mandatory. 

When severe thermal shock is anticipated, section 
thicknesses should be as uniform as possible. 

Various processes available in the forming of the 
part must be considered in design. In general, if con- 
ventional machining procedures are kept in mind, 2a 
part can be produced which after sintering will be 
within 1 per cent of the specified dimension. How- 
ever, if certain details require a high order of pre- 
cision, say 0.0001-inch, such details must be adaptable 
to grinding or lapping after sintering. 

The large shrinkage factor may impose some 
modifications upon conventional concepts in design. 
Geometry of ribs, for example, must anticipate 
shrinkage. 

Extruded shanes might well be utilized. Devel- 
opments are still continuing in this direction, but 
extrusions have been proved practical and are avail- 
able in various shapes and sizes. 


Applications: Although its period of development 
is short, titanium carbide has established a number 
of successful applications. Its primary utility is 
suggested, of course, by its resistance to heat, thermal 
shock, oxidation, wear, and relatively light weight. 
Turbine blades and nozzle vanes for jet engines are 
perhaps the most significant current applications 
of titanium carbide. Further advances in this field 
of application can be anticipated with adequate cause. 

Another developing application is valves and valve 
guides for reciprocating engines, Fig. 4. Titanium- 
carbide valves tested in high-performance aircraft 
engines show marked superiority over sodium-cooled 
alloy valves. Besides functioning without sodium 
cooling, the carbide valves display excellent resistance 
to wear and corrosion under abnormally severe 
service conditions. 

Titanium carbide can also be used effectively in 
any application normally suited to tungsten carbide 
with the exception that heat is excessive. Thus, hot 
spinning tools, hot forging dies, tools for trimming 
flash from welded tubes, etc., are appropriate ap- 
plications. In this same sense, titanium carbide is 
being used for sealing rings and bearings in high- 
temperature environments. 

An application requiring wear resistance is en- 
countered in oil wells—ball and seat check valves. 
Service life under repetitive impact has been pro- 
longed by the use of titanium carbide in place of 
much heavier tungsten carbide. Titanium carbide 
'8 also being used for wear-resistant parts in some 
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Fig. 4—Exhaust valve 
for reciprocating mili- 
tary aircraft engine. 
Take - off overload 
conditions sustained 
for 16 hours produced 
no measurable wear 
on the valve stem or 
seating area 





applicatiors where other equally hard materials failed 
because of brittleness. 

A pressure reaction vessel has been successfully 
fabricated to withstand an internal pressure of 30,000 
psi at 2300 F. Under similar conditions conventional 
metallic materials suffer plastic deformation. 


Conservation: One of the most important possibili- 
ties offered by titanium carbide is the conservation 
of strategic materials. A maximum of about 30 per 
cent nickel by weight, cemented titanium carbide re- 
quires only about 25 per cent nickel content relative 
to a superalloy part of comparable size. In high- 
temperature service this percentage might be still 
lower on a comparative basis—thinner sections might 
be employed because of higher strength. It requires 
little or no columbiuin, cobalt, molybdenum or other 
of the elements which are likely to continue in short 
supply indefinitely. Its principal ingredient, titanium 
carbide, is relatively abundant. 


Future Developments: Research now in progress 
indicates that the temperature limits and strength 
properties here reported will be further improved. 
Exposure to temperatures as high as 4500 F has 
been tried. In this range, despite the presence of the 
auxiliary metal, the material becomes plastic but 
does not melt. The safe high-temperature range of 
new compositions being developed is likely to be at 
least several hundred degrees above the accepted cur- 
rent range of 1400 to 1600F. Or, in the current 
range, strength can possibly be doubled. 

Another prospect in the future of titanium carbide 
is the development of compositions which will be com- 
parable in high-temperature strength to the superal- 
loys but which will use no strategic elements. Ad- 
vance work shows that chances of success in this 
direction are quite favorable. 


Co-operation of the following personnel of Kennametal 
Inc. in the preparation of this article is gratefully ack- 
nowledged: John C. Redmond, S. A. Oviatt, J. Graham, 
J. R. McVeigh, E. N. Smith, and Floyd Gerard. 
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CONTEMPORAR 


Centrifuge Simul) 


VALUATIVE tests to deter. 

mine human tolerances with 

respect to extreme accelera- 
tions encountered in _ sonic-speed 
aircraft will be laboratory-conduct. 
ed with the world’s most powerful 
human centrifuge, left. Built for 
the Navy by the McKiernan-Terry 
Corp., the centrifuge has a 50-foot 
arm, below left, driven by a 4000- 
hp General Electric de vertical mo- 
tor weighing 180 tons. 

Human test subjects ride in an 
oblate spheroid gondola, below, 
mounted on trunnions within a 
gimbal ring at the end of the arm. 
The new testing machine is ¢ca- 
pable of accelerating the “test 
pilot” from a dead start to 90 mph 
in 1144 seconds, and to 174 mph in 
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less than 6.9 seconds. At this speed, 48.6 
rpm, the huge drive motor will develop 16,- 
000 hp momentarily. 

Made up of four prefabricated sections 
of welded plates and tubes bolted together 
at machined flange joints, top right, the 
centrifuge arm is counterweighted and bal- 
anced dynamical’'y at the hub mounting. 
All bolts at these critical joints are pre- 
stressed at assembly. Alloy steel bolts are 
used in combination with Elastic Stop 
Nuts to maintain the original preloading. 
Total bolt strength in all joints exceeds 
the ultimate strength of the arm sections. 

Also critical is the bolted seam between 
halves of the gondola, right. These are of 
sandwich construction, an inner and outer 
aluminum skin between which is glued a 
cellular plastic material. The gondola half 
shells are bolted together with 10-foot di- 
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ameter ring gear between them, gasketed to form 4 
vacuum-tight seal. Air pressure and temperature jp. 
side the cell are regulated by remote control to simp. 
late flight conditions at altitudes up to 60,000 feet. 

From a control blister in the ceiling above the arm, 
bottom right, previous page, the gondola may be po- 
sitioned universally while the centrifuge is in motion, 
Repetitive acceleration cycles are controlled by turn. 
table-mounted cams at the control desk, to the opera- 
tor’s left. Speed also can be controlled manually by 
the operator or by the “test pilot.” 

Tubular driveshafts alongside the arm connect the 
gondola positioning drive gears to electrohydraulic 
power units carried on a platform extension of the 
arm, left. The drive for rotating the gondola about 
its minor axis is through a spur pinion which engages 
the central ring gear of the cell. The gimbal ring is 
counected by a floating link to a bevel gear sector 
pivoted at one trunnion of the ring. This sector is 
driven by a bevel pinion on the other driveshaft. 

In additicn to physiological sers'ing devices at- 
tached to the body of the test subject, high-speed X- 
ray and motion picture cameras in the gondola record 
man’s outward reactions to accelerative impulses. 
Constant- watch is maintained over the “test pilot” 
through the facility of a closed television channel with 
camera mounted in front of him in the gondola. 

Television, control and recording circuits are 
coupled to the “stationary world” through a collector 
ring assembly carried on an extersion of the main 
motor shaft. In the Aviation Medical Acceleration 
Laboratory of the Naval Air Development Center, 
Johnsville, Pa., the human centrifuge will also per- 
form acceleration tests on aircraft equipment. 








Hydro-Geneva Drive Indexes Table 


ROUPED around a 60-inch, 

12-station Denison automat- 

ic indexing table, left, four 
hydraulic Multipresses perform 
mass production assembly opera- 
tions rapidly. Heart of the rotary 
drive is the Geneva mechanism, 
next page, which is driven by fluid 
motor through a worm gear drive. 
When in indexed position, the 
table is locked by a sliding key. 
This key engages one of the wheel 
slots provided primarily for re 
ceiving the Geneva driver pil. 
Table positioning is thus made 
more accurate than the Geneva 
mechanism. itself would provide 
because of practical working clear- 
ance requirements. 

An eccentric on the wormwheel 
shaft synchronizes the sliding key 
motion with the index drive. Hy- 
draulic power from one of the press 
units is utilized to drive the hy 
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CONTEMPORARY DESIGN 


draulic motor. On completion of all press strokes, 
series limit switches mounted on the press columns 
initiate the index cycle automatically by admitting 
oil to the motor circuit. 

Referring to the accompanying schematic diagram, 
cam A (keyed to the Geneva driver and the lock ec- 
centric) controls the index cycle. Four cam levels 
a,b, c and d@ produce the following functions, respec- 
tively, through control of sequence valve B: (1) table 
indexing at selective speeds between maximum and 
zro as determined by the setting of throttle valve C, 
the control range of which is spread by series orifice 
D; (2) fast motor rotation to lock the table after the 
Geneva driver has disengaged; (3) blocked motor ex- 
haust causing pressure relay through the motor ex- 
haust circuit to start the press cycle; and (4) resump- 
tion of fast motor rotation for rapidly unlocking the 
table and engaging the Geneva driver on signal of 
press cycle completion. 

To limit top indexing speed, part of the motor oil 
supply is by-passed to exhaust through orifice E. 
Orifices F, G and H serve to cushion motor accelera- 
tion and deceleration while J produces dashpot effect 
in operation of the spring-returned flow control valve 
K. Index stations may be skipped through auxiliary 
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control of the sequence valve rocker arm, L, pivoted 
on an eccentric-mounted fulcrum pin, M. When ro- 
tated anticlockwise by a skip cam on the table, the 
fulcrum pin prevents valve motion normally produced 
by the cam’s highest point. Rotation, therefore, con- 
tinues to the succeeding station. 

Direction of table rotation may be reversed simply 
by removing four cap screws and shifting the motor 
flange around 180 degrees on the mounting pad. No 
piping changes are necessary. 


GENEVA ‘ARBOR 4) 





CONTEMPORARY DESIGN 

















Molder Eliminates Human Variables 


sible in the new Sutter rollover machine de- 

signed to meet most present-day shell-molding 
requirements. Since most shell molding thus far has 
involved specially built machinery and a high per- 
centage of manual skill, this machine was developed 
to overcome two major shell-molding handicaps; high 
labor cost and inconsistent mold quality. 

Operable in fully adjustable automatic cycle, the 
new machine, series of photos below, is completely 
independent of operator skill. Metal patterns con- 
taining built-in heating elements are mounted on a 
trunnion-supported platen between the machine up- 
rights. Photo a shows step one of the cycle where 
overhead spray guns swing down into position and 
spray the pattern with a mold release agent. Then 
the guns retract to inoperative position and the 
platen is rolled over. A bin of powdered resin cradled 


Peo production of shell molds is pos- 








on elevating rollers below the platen is raised clog 
to the face of the inverted pattern. Powered by , 
pair of opposed pistons at front and rear of the platen, 
four cam levers engage pin extensions on the bin, 
clamping it securely to the platen which then rolk 
back to its original position, photo b. Powdered resin 
from the bin melts and coats the pattern surface afte 
which the bin is returned to its cradle and the plate 
reassumes upright position. Rolled forward on in. 
verted V-rails, the front end being lifted by outboard 
roller contact with auxiliary rails, an oven is posi-f} 
tioned for curing the fully coated pattern, photo ¢. 

On completion of the curing cycle, the oven retracts 


and multiple stripper pins raise the shell clear of thi] 


pattern, photo d. Machine cycle time for producing 
a mold is 33 seconds plus the required coating and 
curing time. These cycle phases are preset timer- 
controlled periods according to pattern characteristics. 
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By Ralph A. Morrison 


/ Mechanical Engineer, Research Div. 
United Shoe Machinery Corp. 
Beverly, Mass. 


ACHINE designers and engineers generally 
M recognize that the smoothness and quietness of 
a roller chain drive, Fig. 1, depend largely upon 
the number of teeth in the driving and driven sprock- 
7ets. However, they may not realize just how sprockets 
wf small numbers of teeth affect the motion of the 
output shaft and how to minimize this effect for a 
given combination of sprockets. 
7 When a chain engages a sprocket, each link falls 
#2 a chord of the sprocket pitch polygon and not on 
#2 pitch circle. Therefore, the active pitch diameter of 
ithe sprocket varies between the limits of a circle in- 
scribed in the pitch polygon and a circle circumscrib- 
ying the pitch polygon. The difference between these 
j iameters decreases asymptotically toward zero as 
#the number of teeth in the sprocket approaches in- 
j finity. Unless the drive is of one to one ratio, and 
ithe center distance and tangent span are equal to 
#2 whole number of pitches, this condition of varying 
tadii is conducive to output-shaft pulsation. Hence, 
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A fresh approach to an old problem 
gives an accurate picture of output veloci- 
ty and acceleration in roller chain drives 





the chain is subjected to a series of acceleration loads 
which often causes excessive noise, vibration, and 
premature chain fatigue failure. 

Several interesting approximations have been made 
of the driven shaft angular velocity characteristics 
caused by the polygonal effect of sprockets. But 
close examination of the chain drive components 
shows that the motion is actually transmitted through 
a series of four-bar linkages, Fig. 2. To illustrate the 
action of such four-bar linkages as applied to chain 
drives, the kinematics of output shaft motion with 
progressively larger sprocket combinations under var- 
ious center distance conditions will be discussed in 
this article. Each motion curve, Fig. 3, has been cal- 
culated by previously established methods.!:?:4 

It should be understood that this analysis in no 
way makes provision for the elasticity of the chain 
and mountings, chain length tolerance and inaccura- 
cies of the sprockets. Actually, the connecting link in 
these linkages is a section of chain, and as such can- 
not transmit a decelerative force to the driven mass. 
Furthermore, weight of the chain, particularly in 
horizontal drives, coupled with the effect of the dissi- 


1 References are tabulated at end of article. 
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pation of rotational energy as the chain leaves the 
driven sprocket, prevents this connecting span from 
ever becoming a straight line. However, for a mod- 
erate work load, this span becomes, for all practical 
purposes, a straight line and is assumed to be such 
in the following analysis. 

Only if the resisting torque exceeds the maximum 
deceleration torque will the velocity of the driven 
shaft follow the complete velocity cycle shown in 
Fig. 3. When the deceleration torque exceeds the re- 
sisting torque, the driven shaft will tend to coast 
ahead of the driving chain, thereby reducing the 
total variation in its angular velocity and the ampli- 
tude of acceleration force involved. 

This fact is a most important consideration in the 
action of a chain drive. With sufficient flywheel effect 
in the driven masses to maintain a more nearly uni- 
form angular velocity and provided the normally 
slack span does not become the driving member, the 
driving chain will provide only a series of accelerat- 
ing pulses to the driven sprocket. The intensity of 
these acceleration pulses depends upon how much 
effect the resisting torque, chain weight and chain 
inertia forces, due to surging and whipping action, 
have on the velocity characteristics of the output 
shaft. 

The surging and whipping of chain in the slack 
span is a by-product of the polygonal action and 
the resisting torque is a function of the power trans- 
mitted. Therefore, the smaller the ratio of resisting 
torque to inertia torque in the driven mechanism and 
the greater the number of teeth in the sprockets, the 
less the change in output angular velocity and the 
smoother and quieter the drive will be. 

Only in rare instances will the slack span become 
the driving element and cause the driven shaft to 
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follow through a complete velocity variation. The 
time required to turn the driving sprocket an amount 
equal to one pitch is not great enough to allow the 
driven sprocket, by coasting ahead, to increase the 
tangent span length in the slack side by more than 
a few thousandths of an inch. 

For the great majority of chain drive problems 
where loads and speeds are not high and sprockets 
of a reasonable number of teeth are used, no consid- 
eration of polygonal effect is necessary. Once the 
chain and sprockets have been selected, a center dis. 
tance is usually calculated to give a snug-fit chain 
having an even number of chain pitches. When drive 
conditions warrant consideration of the polygonal 
effect and the center distance is not fixed by other 
machine design considerations, the question is: What 
center distance will minimize this effect and result 
in the smoothest drive? 

It will be shown in the following analysis that the 
operating center distance has an effect upon the 
four-bar linkage components insofar as the transfer 
of load between pitches and the maximum angular 
acceleration of the driven shaft are concerned. How- 
ever, the benefit to be realized by using the optimum 
center distance is small compared to the benefits ob- 
tained by an increase in the number of sprocket teeth. 
In actual practice, unless operating conditions a 
favorable, the improvement in drive performance at 
the optimum center distance may be found to be neg: 
ligible. 

Referring to Fig. 2, the four-bar linkage conditions 
are shown for a chain drive under various center dis 
tance conditions. Although not practicable, a fours 
tooth driving sprocket is assumed for the sake of ex- 
aggerating the action and better illustrating the link- 
age components. Figs. 2a and c indicate the drive 





Fig. 1—Dynamometer 
test setup for observ- 
ing roller chain action 
under various load 
conditions 
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conditions when the tangent span contains a whole 
number of pitches and is tangent to the inner and 
outer pitch polygon circles respectively, Fig. 2b in- 
dicates the same drive with an odd number of half 
pitches in the tangent span. 

When the center distance between sprockets is such 
that the tangent span is tangent to the pitch polygon 
imer circles and there is a whole number of pitches 
in this span, as shown in Fig. 2a, the variation in 
angular velocity of the driven is at a minimum and 
the transmission of power between pitches will be, 
theoretically, somewhat smoother. 

Only at this center distance will one four-bar link- 
age alone transfer the load for one pitch displace- 
ment of the driver. As each pitch of the chain en- 
gages the driving sprocket, a succeeding four-bar 
linkage takes over the load and a link of the chain 
will be dropped by the driven sprocket at the same in- 
stant a link is engaged by the driver. For any other 
center distance, a secondary transfer of load occurs 
between pitch revolutions of the driver because of 
a change in the length of connecting link of the four- 
bar linkage. 

This can be visualized readily by referring to the 
dashed linkage in Fig. 2c. If the driving sprocket is 
revolved until the tangent span lies on a chord of 
the driving polygon, the tangent span will not lie on 
a chord of the driven polygon. However, after a few 
more degrees of motion of the driver, the tangent 
san will lie on the chord and a pitch of chain will 
be released to become part of the connecting link. 
This, of course, changes the motion characteristics of 
the linkage and results in a sudden change in ac- 
celeration of the driven link. Where this load transfer 
and acceleration change occurs depends upon the 
deviation from the optimum center distance shown 
in Fig. 2a. 

From the geometry shown in Fig. 2a, it can be seen 
that this optimum center distance in inches is 


P2 180 180 \2 
C= L2 — — | cot — cot —— 
4 N n 








where L = length of tangent span, inches; P = 
pitch of chain, inches; N = number of teeth in large 
sprocket; » = number of teeth in small sprocket; 
and the angles, 180/N and 180/n, are in degrees. 

To illustrate the variations in velocity and accelera- 
tin for different center distance conditions and 
to show how rapidly the change in velocity increases 
with sprockets of small numbers of teeth, the velocity 
and acceleration curves for various drives have 
been calculated and plotted in Figs. 3a and b respec- 
tively. In each case the smaller sprocket was assumed 
to be the driving member. In the event the larger 
sprocket becomes the driver, the percentage varia- 
tion in angular velocity of the driven shaft will not 
change but the actual amount will be considerably 
Sreater due to the step-up in shaft speed. Since this 
tan lead to very high accelerative forces in the driv- 
ing chain, drives of this type should be given par- 
ticular consideration, especially where small sprock- 
ets are involved. 

The velocity curves plotted in Fig. 3a indicate at 
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Fig. 2—Four-bar linkage conditions in a 

chain drive as influenced by shaft center dis- 

tance and relative angular position of the 
sprockets 





any time the ratio between the output and input 
angular velocities. This ratio varies between extreme 
values below and above the basic ratio. To clarify 
and provide a better comparison of this total var- 
iation in angular velocity of the output shafts, each 
curve was plotted to the same amplitude scale and 
from the same point of origin. The abscissa of these 
curves is one pitch displacement of the driver or 360 
degrees divided by the number of teeth. The angular 
acceleration curves, Fig. 3b, are plotted with the same 
abscissa as the velocity curves. The acceleration val- 
ues indicated are in radians per radian squared, 
which can be changed to a function of time by mul- 
tiplying these values by w?, where w is the uniform 
angular velocity of the driving shaft in radians per 
second. Caution is advised, however, in attempting to 
apply these values to drives of other proportions, 
since the motion characteristics of the linkage de- 
pend upon the numbers of sprocket teeth, center dis- 
tance, and pitch involved. 

Referring to Fig. 3, drive No. 1 was calculated for 
a driving sprocket of four teeth and a driven sprocket 
of nine teeth with the tangent span as shown in Fig. 
2b. It will be noted that the secondary load transfer 
occurs about halfway through a pitch cycle of the 
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driver, resulting in a severe change in acceleration 
at this point. 

Drive No. 2 was also calculated for four and nine- 
tooth sprockets but the center distance was changed 
toward the optimum to the condition shown in Fig. 
2c. Here again, a secondary load transfer occurred, 
but since the center distance is near the optimum val- 
ue the change in velocity and acceleration occurred 
near the start of the driver pitch cycle. In this case, 
the acceleration variation, due to a change in linkage 
components, results in a higher maximum accel- 
eration value at the start of the motion. The veloc- 
ity and acceleration curves for this drive at the op- 
timum center distance would be almost identical with 
the curves shown for drive No. 2, except that the 
peak acceleration shown at the start of the acceler- 
ation curve would be eliminated. 

Curves in Fig. 3 for drives No. 3, 4, 5, and 6 were 
all calculated at the optimum center distance and 
clearly illustrate the rapidity with which the veloc- 
ity variation decreases as the number of sprocket 
teeth increases. In each drive analysis the sprocket 
ratio and number of links in the tangent span were 
increased proportionately to maintain the same link- 
age ratios as closely as possible. 

When « close approximation of the differences be- 
tween the maximum and minimum instantaneous 
angular velocities of the output shaft is required, it 
can be obtained by comparing the ratios of the maxi- 
mum and minimum instantaneous pitch radii for one 
pitch displacement of the driver. For example, in 
Fig. 2a, the ratio of active pitch radii in the position 
shown is obviously r/r,. When the tangent span is 
perpendicular to R, it will be very nearly perpendicu- 
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lar to R, and then the ratio of pitch radii will 
be, approximately, R/R,. The maximum percentage 
variation in angular velocity may be closely approxi- 
mated by comparing these two ratios. Referring to 
Fig. 2b, the ratios to be compared are obviously 
r/R, and R/r,. This latter combination will be found 
to have the greatest variation as shown in the cal- 
culated curves plotted in Fig. 3. 

For example, in a drive consisting of an 8-tooth 
and a 16-tooth sprocket coupled by 1-inch pitch 
chain; R = 1.3066 in., r = 1.2071 in., Ry = 2.5629 
in., and r,; = 2.5137 in. Then, with the center dis- 
tance as shown in Fig. 2a, r/r, = 0.4802, and R/R, 
= 0.5098, which indicate velocity variation of approx- 
imately 6.2 per cent. 

With the center distance as shown in Fig. 2b, r/R, 
= 0.4710, and R/r, = 0.5198, which indicate velocity 
variation of approximately 10.3 per cent. 

It should be kept in mind that the velocities and 
accelerations plotted in Fig. 3 are only angular values 
for the driven shaft. As previously mentioned, a 
drive of one to one ratio with a center distance and 
tangent span equal to a whole number of pitches will 
transmit uniform angular motion through the driven 
sprocket. However, the linear velocity of the con- 
necting span will not be uniform and will, therefore, 
be subjected to linear accelerations. In the case of a 
conveyor, where the motion of this span and its con- 
nected masses may become of some importance, the 
motion characteristics of any point on this span may 
be analyzed mathematically.* It is readily apparent, 
however, that here again, the actual variation in 
velocity of the driven span will depend upon its 
kinetic energy, work load, and the decelerative force 
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Fig. 3—Effect of sprocket ratio on output shaft velocity and acceleration. Curves 1 are for the drive 
shown in Fig. 2b. Curves 2 are for Fig. 2a. Curves 3, 4, 5 and 6 are for optimum center distances 
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required to cause the span to pass through the com- 
slete calculated velocity cycle. 

Besides increasing the polygonal effect, sprockets 
of small numbers of teeth greatly decrease the chain 
life and increase the velocity of impact at each pitch 
engagement. It is generally agreed that with all other 
factors equal—such as speed and _ lubrication— 
chain life is somewhat proportional to the angle of 
articulation of the chain links in engaging and disen- 
gaging the sprockets. On this basis, a decrease from 
17 teeth to 15 teeth represents approximately 13 per 
cent greater chain wear, while a decrease from 23 to 
21 teeth represents approximately 9 per cent increase 
inchain wear. Thus, it can be seen that as the num- 
ber of teeth increases, the benefit from the decrease 
in polygonal effect and chain wear tapers off. Many 
engineers use 23 teeth as a working minimum with 
sprockets below this value used only after careful 
consideration of the drive conditions. Usually, where 
space restrictions prohibit the use of larger sprockets, 


multiple width chains of finer pitch can be used, 
allowing the use of sprockets of greater number of 
teeth and smaller size. 

Several other’ factors such as lubrication, centri- 
fugal force, chain kinetic energy, and the energy of 
impact as the rolls engage the sprockets are known 
to influence the performance and life of chain drives. 
The true action of a chain on and between sprockets 
is of a very complex nature due to the effect of each 
of these factors on the chain motion. However, as 
each facet of the problem is individually and inde- 
pendently investigated, a step is taken toward the 
eventual complete analysis of roller-chain dynamics 
as a whole. 
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Belt Tester Eliminates Guesswork 


ONG-SOUGHT data on important factors in con- 
veyor belt design and application are being 
obtained with a new physical testing machine re- 
cently developed by Raybestos-Manhattan engineers. 
This laboratory machine, said to be the first of 
its kind, puts 30-inch wide by 80-feet long conveyor 
elts through their paces under tensile loads up to 
200,000 pounds total. Actual conveyor arrangements 
of head, snub, bend, take-up, and tail pulleys are 
duplicated, including adjustable angle and elevation 
of troughing pulleys. Automatic recorders simultane- 
lously trace power input, stretch, tension and speed 
at rates up to 2000 feet per minute. 
Recordings show the effect of pulley sizes, actual 
strength and factors of safety of belts subjected 
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predetermined tensions and overloads. Elasticity 
and permanent stretch are measured through cycles 
of minimum, average and maximum belt tension. The 
relationships between troughability, sag between 
idlers, belt thickness and tension also are indicated. 

Relative life expectancies of vulcanized field splices 
and mechanical belt joints flexing over the pulleys 
are being established on the machine in relationship 
to straight nonflexing tensile loads, thus providing a 
yardstick of strength and operating safety factors. 

Data recorded by the new tester will supplement 
the already experienced judgment of conveyor de- 
signers and relieve both the manufacturer and pur- 
chaser of the sometimes costly application by trial 
and error method. 
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Shell Molding DESIGN 


Now used in several completely mechanized foundry oper- 
ations, shell molding techniques offer new opportunities 
in casting design along with worthwhile cost savings 


By Roger W. Bolz 


Associate Editor, Machine Design 


EW foundry developments during recent years 

have created greater interest than the shell 

molding process. From the design standpoint it 
makes possible the use of highly precise cast parts 
at conventional sand casting costs. Unusual dimen-@ 
sional accuracy and exceptionally smooth as-cast sur- 
faces make the process attractive when final overall 
costs are seriously considered, Fig. 1. 


Fig. 1—Shell mold, above, for a cast alumi- 

num turbine diffuser, right, is 321/, inches in 

diameter. Castings come from the mold with- 

in 0.005-inch tolerance overall and are pro- 

duced in 75 per cent less time than in straight 
sand molding 
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fig. 2—Shell mold and gate of iron castings are 
shown below and shell-cast part is shown at left in 
enlarged views. Processed in lots of 300, the shell 
molded connecting rod reduced machining time by 
almost 30 per cent over the sand cast part, far right 





Fig. 3—Below—Completely automatic ma- 
chine for producing shell molds. Two sizes 
of this machine accommodate patterns up to 
20 by 30 inches or 26 by 41 inches. Total 


machine cycle time is 33 seconds plus coat- 
ing time from 3 to 20 seconds and curing 
time of 3 to 35 seconds 


Basic Process: The primary feature of the shell 
Molding process is, of course, the resin-sand mold 
utilized. Steps in the process are generally: 


1. Machined metal patterns for cope and drag 
sections of the mold are heated to 300 to 
500 F 
Phenolic resin and sand mixture is charged 
onto face of hot patterns. Heat of patterns 
causes resin to flow and surround sand grains 
adjacent to pattern face, forming a thin part- 
ly cured shell 
Excess resin-sand mixture is dumped and 
patterns with adherent shells are placed in 
curing oven at 600 to 1200F 
Cured shells are stripped from patterns and 
mold halves are matched and clamped, taped, 
glued, or bolted together 
Completed molds are positioned vertically in 
flasks and are surrounded with metal shot or 
sand or merely placed in vertical racks 

6. Molten metal is poured and after solidifica- 
tion the shells are broken away. 





A pair of shell molds and cast parts are shown 
it Fig. 2 along with data on savings effected. Pro- 
duction speed can be high and the process can 
teadily be completely mechanized, Fig. 3. 
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PRODUCTION AND DESIGN 





Fig. 4—Complex cored aluminum impeller casting produced with shell cores 


Casting Size: Generally speaking in the way of 
weight, castings up to 70 pounds in cast iron and 35 
to 40 pounds in aluminum have been produced. Some 
in excess of 200 pounds are now in process. Size is 
expected to increase as experience with the process 
develops. 


Design Considerations: Long, vertical sections are 
difficult to produce with shell molding. However, thin 
sections are more readily produced than in green sand 
because of smoother mold surfaces and lower chilling 
rate. Detail, figures, ornamental design, and sharp 
corners are easily held. 

Small holes can be cast readily. Cores similar to 
the molds can be used but some foundries use solid 
urea resin bonded cores in sizes 4 inches and smaller. 
Registration of shell cores in shell molds is positive 
and dimensionally accurate. As a result, no allow- 
ance need be made for core shift or misalignment. 
Complicated shell cores are possible through fusing 
together of separate or multiple corepieces. Such cor- 
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ing is used for the impeller shown in Fig. 4. 


Tolerances: Generally, castings can be produced 
to tolerances of 0.002 to 0.003-inch per inch in just 
about any metal. Depending on design and material, 
however, tolerances can be held within 0.001-inch per 
inch and less, Fig. 1. 


Materials: Shell molding is particularly well suited 
to aluminum, gray iron, ductile iron, malleable iron, 
low-lead low-tin bronzes, stainless and_high-alloy 
steels. Only limited work has been done with mag- 
nesium alloys. Problems encountered with low-cal- 
bon steels are being overcome and work in this field 


shows promise. 
Collaboration of the following organizations the 
preparation of this article is acknowledged with apprecl 
ation: ve 
Bakelite’Co. (Fig. 2) New York 
Borden Co., Chemical Div. New York 
Durez Plastics & Chemicals Inc. 
(Figs. 1 & 4) 
Sutter Products Co. (Fig. 3) 


Tonawanda, New York 
Dearborn, Michiga? 
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Fig. 1—Above — Working 

model of side-worm gear- 

ing, showing how close 

proximity of worm and gear 

axes permits compact de- 
sign 


Fig. 2 — Left — Side 

worm and crown gear 

quadrant currently 

eg, performing heavy-duty 

mM service in truck steer- 
ing mechanism 


SIDE-WORM GEARING 


How to design and produce this unique right-angle speed reducing system 


HERE considerable speed reduction is re- 

quired in a single right-angle gear unit, the 

side-worm gear, Fig. 1, offers attractive de- 
sign possibilities. It is probable that most designers 
are unfamiliar with the characteristics of the side- 
worm reducer, although it has been in use for many 
years as a steering gear, Fig. 2, and it has been used 
advantageously in a number of small gearmotors. 
Based on previous experience with this unique gear- 
ing, an appraisal of its characteristics and an outline 
of design procedure are presented in this article. 

If hypoid gearing is considered a form between 
bevel gearing and worm gearing, then the side worm 
may be considered a step between a hypoid gear and 
4 conventional worm. So far as pitch line action is 
‘oncerned, the side-worm gear is closely akin to the 
hypoid. However, it differs from a hypoid in that the 
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worm, or pinion member, is of the normal helical 
type and therefore may be made in any worm cutting 
machine. The side or crown gear can be hobbed in a 
standard gear hobber. Another favorable feature is 
the easy adjustment for meshing the worm and gear 
properly. Axial location of the worm is not critical, 
although the length of the worm should be greater 
than the width of gear face at the point of mesh. 
Backlash can be taken out simply by adjustment of 
the crown gear alone. 

It should be pointed out that the simple helical 
worm and hobbed gear do not give entirely true tooth 
action as the parts come from the machine; but if 
the parts are made of hardened steel, they can be 
lapped easily, just as spiral or hypoid gears are 
lapped. If the gear is bronze, it can be burnished to 
proper mating action with a polished worm. Errors 
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Fig. 3—Double-thread side worm and mating 
crown gear. Section AA superimposed on gear 
shows relative curvatures of contacting worm 
thread and gear teeth 





































in tooth action will increase with attempts to make a 
small diameter crown gear in relation to the diam- 
eter of the worm or hob; but within the limits later 
specified, successful gears have been produced. 

Some of the fundamentals of a successful side-worm 
gear may be understood from Fig. 3. The worm has 
a left-hand thread, as also have the worms shown in 
Figs. 1 and 2. In Fig. 3, if the worm were rotated in 
the direction indicated it would produce counterclock- 
wise rotation of the crown gear. Axial movement of 
the worm would also cause the gear to rotate, as a 
rack would a pinion or gear. 

An important consideration involves that section of 
the worm which fits against the concave side of the 
spiral crown tooth. From Fig. 3 it is obvious that 
the radii of the worm sections must be smaller than 
the corresponding inside radii of the crown gear teeth. 
A study of the worm will show that the smaller the 
diameter of the worm, the smaller will be the contact 
radii of the worm sections. Also, the greater the pres- 
sure angle of the thread, the smaller will be the radii 
of these sections. 

Since the teeth of the crown gear are spiral in form, 
the radius of the spiral is smallest at the inside of the 
face of the gear and it is at this point that the worm 
must be made to fit. Therefore, one of the first de- 
sign steps is to establish the size of the worm con- 
sistent with strength requirements. Calculations for 
this part need not differ from usual design practice 
for worms. 

Axial pressure angles of 26 and 28 degrees have 
been used successfully in side worms, but the higher 
the pressure angle, the lower the efficiency and the 
greater the loads on the mounting and thrust bearings. 

On the basis of established worm proportions, the 
approximate inside diameter of the crown gear face is 


2.1 d-w 

D; = ————- ee 
tan ¢.w 

where D,; = inside diameter of crown gear face, 
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inches; d,y = root diameter of worm, inches; and ¢,, 
= axial pressure angle of worm thread, degrees. From 
experience, the factor 2.1 has been found practicable 
for ratios ranging between 10 to 1 and 22 tol. It 
may be found through experiment that the crown 
gear can be made smaller than indicated by Equation 
1, but in general, better tooth contact and improved 
action will result with larger gears. 

In all calculations, except for speed ratios, the 
double-thread worm is treated as a _ single-thread 
worm. In Fig. 4 which shows this combination, con- 
struction lines 1 and 2 on the crown gear indicate 
directionally and dimensionally the circular pitch of 
the gear and the normal pitch of the worm, respec- 
tively. Also designated is the angular relationship 
of these lines at the point of intersection of the worm 
axis and the inside circumference of the gear face. 
In further calculations the outside diameter of the 
worm and inside diameter of the gear face will be 
used, for if satisfactory mesh is established at their in- 
tersection the worm and gear will mesh at other re- 
gions with negligible error. 

Referring to Fig. 4, the relationship of the thread 
lead angle to lead at outside diameter of the form is 


1 
tan \, = —— (2) 
T dy 
where A, = thread lead angle, degrees; ly = worm 
thread lead, inches; and d, = outside diameter of 


worm, inches. 

The corresponding normal pitch of the worm thread 
is 

Pno — lw cos No (3) 
where p,,. = normal pitch of thread at outside diam- 
eter of worm, inches. 

Circular pitch of the crown gear is 


Per = 
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Fig. 4 — Geometry of double-thread worm and 
crown gear for determining offset between worm 
and gear axes 


(1) 




















where Pg, = circular pitch of gear teeth at inside di- 
ameter of gear face, inches; and N = number of teeth 
on crown gear. 

Angular relationship of lines 1 and 2 in Fig. 4 is 


Pno 
Pel = 





cos y = (5) 


where y is expressed in degrees. The offset or center 
distance between axes of worm and crown gear in 
inches is 


Cow = Ro; cos (y + AQ) ............ (6) 


In hobbing the crown gear teeth, as illustrated by 
Fig. 5, the hob lead direction should be opposite to 
that of the worm lead. This provision permits up-cut 
hobbing which is desirable since it avoids risk of the 
hob pulling the work into the cut. It will be under- 
stood, from Fig. 6, how a right-hand hob and a left- 
hand worm, or vice versa, will mesh with the same 
trown gear at different center distances simply be- 
tause of the gear tooth curvature. 

If the inside diameter of the gear permits, the hob 
diameter may be greater than that of the worm with- 
in the proportions previously outlined for worm and 
gear diameters, although the hob diameter could be 
less than that of the worm. Because a single-lead 
hob cuts smoother gear teeth than does a double-lead 
hob, it is desirable to specify single-lead hob data for 
‘frown gears to be used with double lead worms. Ac- 
‘ordingly, the normal pitch of the single-lead hob 
should be one-half that of the double-lead worm. In a 
hobbing setup of this nature compensation must be 
made, of course, for lead angle difference between hob 
and worm so that the gear tooth spiral ultimately 
will match the worm threads at proper center dis- 
lance. It can readily be visualized that the farther a 
hob is located from the crown gear axis, the greater 
Will be the spiral angle of the gear teeth. 

To illustrate the calculations, Fig. 7 shows a 20- 
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tooth gear to be used with a double-lead worm in a 
10 to 1 ratio gear as in Fig. 4. Construction lines 1 
and 2 in Fig. 7 indicate directionally and dimension- 
ally the circular pitch of the gear and the normal 
pitch of the hob, respectively. Also designated is the 
angular relationship of these lines at the point of 
intersection of the hob axis and inside circumference 
of the gear face. ; 
Application of Equations 1 to 6 establish the fol- 
lowing side-worm gear design data based on a double 
thread worm having a lead of 0.75-inch, and an out- 
side diameter of 1.187 inches; D,; = 3.23 inches, A, = 
11 deg 22 min, p,, = 0.735-inch, Pg; = 0.5105-inch, 
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y = 43 deg 58 min, and Cgy = 0.923-inch. 

Since the normal pitch of the double-lead worm is 
0.735-inch, a single-lead hob to cut a mating gear 
must have a normal pitch equal to half of this, or 
0.3675-inch. 

Lead angle of the hob is 


_Pnoh_ (7) 


sin An - 
T don 
where j, hob lead angle, degrees; p ,,., = normal 
pitch of hob at outside diameter, inches; and d,, = 
outside diameter of hob, inches. For an assumed hob 
diameter of 1.187 inches, \, = 5 deg 38 min. 


Angular relationship between lines 1 and 2 in Fig, 


(8) 


where y, is expressed in degrees. The offset or center 
distance between axis of hob and gear is 


Con = Re; cos Ap, (9) 
where Cay = offset between hob and gear axis, inches: 


and Rg; = inside radius of crown gear face, inches. 
By solution of Equations 7 to 9, the offset between 





Right-hand hob 


Section A-A 

















Fig. 6—Cutting crown-gear teeth for a left-hand 
worm with a right-hand hob simply by shifting 
hob axis. Hob flutes are omitted for clarity 
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Crown gear for left-hand worm 








Fig. 7—Geometry for calculating posi- 
tion of single-lead hob in cutting gear 
teeth for double-thread worm 














Crown geor for left-hand worm 
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hob and crown gear axes in the example outlined is 
1275 inches, whereas the offset between operating 
axes of the worm and crown gear is 0.923-inch. To 
assure optimum tooth contact in a gear of this type, 
the worm should be available for trial in the gear 
during hobbing. Also, a trial run may indicate that 
slight deviation from the calculated center distance 
may improve tooth contact. 

In gears of this type made of steel and hardened for 
operation under heavy loads, the coefficient of fric- 
tion is known to be approximately 0.07. Where a 
bronze gear and steel worm are used, a lower coef- 
ficient will apply within reasonable speed and load 
limits. Adequate lubrication should be provided on the 
order of that normally used in hypoid gearing. 

For side-worm gearing the unit efficiency exclusive 
of losses incurred in bearings is 














E= = gow + # tan Ym ; (10) 


COS ¢drw + wcotr, 









where E = efficiency, per cent; » = coefficient of 
friction; y», = spiral angle at mean radius of gear 
face, degrees; and A, = lead angle of worm at pitch 
diameter of worm, degrees. 

For the gear example described, the following data 
can be taken: Pitch diameter of worm = 1.000 inch, 











RMY vehicles are tested for performance under 

difficult conditions of road surface and terrain 
at the Aberdeen Proving Ground, Maryland. Special 
washboard, gravel, sloping and Belgian types of roads 
have been constructed, as well as rivers and areas for 
testing under simulated combat conditions. Tanks, 
which sometimes weigh as much as 100 tons, have a 
special course of rivers, roads and woods. 

One obstacle course, the “frame twister,” is de- 
signed to subject vehicle frames to severe punishment. 
One of the latest vehicles developed by Army Ord- 
nance, the XM34 “Eager Beaver” truck, is shown as 
it travels this course. 

In another test a waterproofed jeep is required to 
g0 through a water bath. In the middle of the bath, 
the Jeep is stopped when its engine is completely cov- 
ered with water, the ignition is turned off, and the 
engine must then be restarted. 








“They [standards] have made it possible to conduct 
this fabulous productive machine with the least 
amount of spare parts and inventories in the hands of 
the consumer industries. They have sharpened com- 
petitfon. They have cheapened the cost of production 
i millions of directions. Thus they have enabled 
thousands of different articles to be placed within 
the reach of everybody. They do not impose uni- 
formity on the individual because they make avail- 
able to him an infinite variety of additions to his 
living.” HERBERT HOOVER 
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Rough Testing for Army Vehicles 





pressure angle of worm = 28 deg, and mean radius of 
gear face = 2.000 inches. Lead angle at the pitch 
diameter of the worm is 


lw 


7 dy 


tan A, = (11) 


where d, = pitch diameter of worm, inches. 
Spiral angle of the gear teeth at the mean radius of 
the gear face is 


kp np 
Pam 


(12) 





COS Ym = 


where kK = thread multiple of worm; p,, = normal 
pitch of the worm thread at the worm pitch diameter, 
inches; and p,,, = circular pitch of the gear teeth at 
the mean radius of the gear face, inches. 

From Equations 10 to 12, and with a coefficient of 
friction of 0.07, efficiency of the example unit previ- 
ously developed is 83 per cent, exclusive of frictional 
losses in the shaft bearings. 

With the worm shaft mounted in antifriction bear- 
ings and the gear shaft in plain bearings, a bearing 
loss of approximately 10 per cent has been estimated 
in gear units of this type. This value was arrived at 
from tests conducted with slow-moving heavily loaded 
gears ranging in ratios from 18 to 21. 




































Part 3-How and Where to Control 


programs of as long as even a few years’ 

standing are still only moderately successful. 
The limited degree of active pushing by inspection 
and production management personnel seems to keep 
this useful tool from its logical and rapid growth. 
Work becomes discouraging, because each specific 
case tried results in real success either in eliminating 
scrap and rework or in revealing valuable information 
that would otherwise go unnoticed. SQC appears so 
obviously good that other people aware of the re- 
sults should clearly be expected to extend its use 
enthusiastically. But they do not. The bridge is 
missing. 

One or two pushers of an idea do not virtually 
unaided sell it to a going shop. About the best that 
can be done with shop supervisors, whose primary in- 
terest is to get out production, is to stir up an ink- 
ling of the possibilities. They see the benefits of ap- 
plying SQC methods only to the specific cases tried. 
The needed link is to train shop supervision in the 
specific steps to start and to continue running under 
control, Fig. 15. Such links should be connected by 
agreements with top shop supervision that for at least 
six months they will continue to push their people 
for a gradual but steady increase in the number of 
charts used. Finally, as a result the shop will estab- 
lish through their own efforts knowledge of the cap- 
abilities of the processes—when to leave them alone 
and when to adjust them. Quality control engineers 
then can follow up in the training by surveying the 
work. They simply clear up the spots where diffi- 
culties and questions are met. 

It is the self-perpetuating feature of this scheme 


M ‘rre quality control engineers wonder why their 
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that makes it work. When almost everyone in a shop 
has had personal success, the techniques are in to 
stay, and the designers can work with the added free- 
dom mentioned. 


Where Is Control Needed?: Fig. 6 of Part I gave an 
orderly method for deciding which specifications in 
the shop should be charted by using scrap records 
priced by the accounting department. Trouble with 
rather few specifications made up as much as three- 
fourths of the total avoidable cost. It was these few 
shop operations that needed the first control charts. 
The scheme generally fits well into job shop opera- 
tions. 

If, by chance, such data are not handy, fraction 
defective or p charts can be used. This is the pro 
duction shop approach. Each of these general charts 
will guard the quality of all specifications for a given 
part. Charts with too high an average fraction de 
fective, called p, will stand out. The charts will also 
show by the points crossing control limits whether 
a significant improvement or an adverse effect is 
present. Just chance variations are those that remain 
within the control limits of the chart. 

Assume there are twenty-four operations required 
to make a certain product and that final inspectioa 
results are as plotted on the chart of Fig. 16. The in- 
spection could consist of a single check, or a check 
on perhaps two or three characteristics of the fin- 
ished product. On the other hand, if the product 
a machined piece, the final check might consist of 
twenty-four separate inspections where each opera} 
tion formed another dimension. 

First the average fraction defective is determined. 
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VALITY CONTROL METHODS 





Their Use in Design 





The steps are: (1) Pick a sample size, say 50 items 
of product; (2) record how many items of product 
in each sample were found to contain one or more 
defects; (3) divide the total number of defective 
items (not individual defects) by 50 to give a p or 
fraction-defective value for each sample. Plot a mini- 
mum of ten such sample results in their order of 
production on the chart. The average fraction de- 
fective, p is the total number of defective items found 


in all the samples divided by thé total of the number 
of items checked. 

If the sample size from point to point is fixed, the 
ten or more separate fraction-defective ratios can 
simply be averaged to get ‘p. The distinction made 
however, is that the former plan describes the more 
general case and applies whenever the sample size 
might vary. If fraction-defective records are kept on 
a basis of daily production, the number inspected each 








FECTIVE 


FRACT yon OE 
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day would not likely be the same. Arithmetically you 
are not entitled to average fractions with different 
denominators. In Fig. 17 is shown a p chart in which 
the number of pieces inspected for each point varies. 


Graph for the Band of Chance Variation: The 
control limits for each point of a p chart, or for the 
entire chart when the sample size is fixed, are readily 
determined from Fig. 18. The average fraction defec- 
tive for the last ten or more points is always used 
where there is visual evidence indicating variation 
around a fixed average value. Whenever a point crosses 
one of the control limits during production, action 
must be taken. When points on the chart clearly ap- 
pear to vary around a different average, a new 
p line with its proper upper and lower limits should 
be drawn. This should be done just as soon as ten 
successive points about the new average line are ob- 
tained. 

In Fig. 18, from the average fraction defective the 
lower and upper limits that correspond to the sample 
size are found. This graph shows control limits that 
are not equally distant from the average line on a 
scale marked in units of sample fraction defective. 

Herein lies another contribution of Fig. 18 beyond 
that of readily giving control limits. Contemporary 
texts almost universally recommend that a formula 
be used to compute the control limit positions. This 
formula results in control limits equally spaced above 
and below the average line. The texts freely admit 
that this is not entirely correct. The distribution of 
chance fraction-defective values, of random samples 
picked from a lot that is a certain fixed fraction de- 
fective, is not symmetrical. But the approximation is 
argued as being fair on the basis that the resulting 
error is small, and that the true value of the lot frac- 
tion defective is never exactly obtained unless we 
use an infinite number of samples. 

The chart saves working with a formula and places 
the control limits at the proper theoretical posi- 
tions. If the average fraction defective determined 


170 


from the series of samples does happen to be equal 
to the true fraction defective of the lot, at these po- 
sitions there will then be an equal and small chance 
that random points will occur. This chance amounts 
to 1.3 in a thousand. Such probability limits agree 
with similar chances at the standard control limits of 
X and R charts. So the graph recognizes that the 
distribution is skewed or- nonsymmetrical and that 
this skewness changes with different p values. It 
also includes a proper correction for the small sample 
sizes used for some of the curves, and which is needed 
for the region of low values. 


Action Signalled by the General Chart: A _ point 
out of control means the inspection records should 
be checked for that point as compared to the others 
to see what brought about this significant change. 
The chart has indicated it was not chance. Was it 
trouble with a certain specification out of the twenty- 
four that are combined on the chart? 

If the point fell above the upper control limit the 
first thing to check is whether there has been a tight- 
ening of inspection standards. Has a new, more rigid 
method of checking been introduced? Was a worn 
gage replaced by a new one? If all is in order on the 
inspection front, then look to the production operation 
itself. The corrective action may be quite clear and 
can be taken at once. On the other hand an average 
and range control chart at that operation may be 
the needed “tool” to find the basic difficulty. 1 the 
rare cases where even this chart does not solve the 
problem, the action to take will be that described 
further along in this series under the heading, 
“Trouble Shooting Machine Designs.” 

Never, if possible, set a new p value higher than 
the previous one that was being kept. An excepton 1s 
when the higher value comes from a tightening of in- 
spection standards and a study has shown that this 
increased severity is justified. Perhaps it should Save 
been that way from the start. a 

Points below the lower control limit of a p chart 
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should also be first looked at for a possible lowering 

of standards. If a check reveals that this is not the 

case then it is well to place a lower p value around 

which to aim, just as soon as there are enough 

points. Some of these investigations leading to the 

tasons for improvement provide a method for main- 7-<anmueP can Sample Gh 
laining or even bettering the lower per cent defec- / | ae - 


tive level. a8 tt 


Specific Steps for the Detail Chart: Here is how an 
Xand R chart is made. First enter on a work sheet* 
the readings found for successive pieces that make up 
° single sample. Most plants use 5 as a handy sample 
siz, some use 4 and a few use 3 results. Next add 
these values and write the sum for each sample. 
Divide the sum by the sample size and enter the av- 


‘rage value. Finally, note the highest and the lowest AH aus — 
readings of the sample, subtract one from the other APS sien 


and mark the difference under a column of the work TT 1 TAA LQ VAAA AZ AT 


Sheet headed “Range.” Plot the values for the aver- 
age and range for each sample on the control chart. 

Control limits for averages and for the ranges 
‘ome from two multiplications for which a pair of 


a 





j a es Machine Capability’’—Dorian Shainin, MACHINE DESIGN, 
anuary 19: 
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constants is used.* Each constant multiplied by the 
average of ten or more of the ranges gives the posi- 
tions of each of these limits. The limit line for aver- 
ages is placed at this figured distance both above and 
below the line standing for the actual average of the 
ten or more sample averages. The limit for ranges is 
set at the figured distance above a zero-range level, 
this level representing a lower “control limit.” 

A much simpler yet equally effective control chart 
is called a sum and range chart. Instead of using av- 
erages of successive samples the sums are plotted. 
After all, the sums will vary just as the averages 
do, the only difference being that the sums will be 
proportionately larger. They will be n times larger 
where n stands for the sample size. Also always 
keep the sample size down to three pieces each. This 
change eliminates the need for a separate work 
sheet. Measurements may be entered directly on the 
chart itself. 

Fig. 19 shows such a sum and range chart and 
brings out the detail steps for making one. In this 
example an outside diameter is ground to a basic 
or nominal size of 6.4994-inches with a close tol- 
erance. An air gage is used to measure the product. 
Each division on the gage is 0.000050-inch and each 
unit on the left-hand vertical scale on the sum and 
range chart also stands for a “half tenth.” The zero 
setting on the air gage corresponds to 6.49925-inches, 
which is at the low tolerance limit allowed for the 
work. 

The three pieces for sample No. 1 each measured 
three units on the air gage. As soon as the first piece 
was made and measured the number 3 was marked 
on the upper or sum section of the chart against the 
left-hand scale value of 3. The second reading was 
entered by another 3 at the intersection of the same 
vertical sample number line with a horizontal line 
that is three units higher. This point is at 6 on the 


*See previous reference, Page 171. 


left-hand scale. The third reading gave a total or 
accumulated value of nine, and this last entry of 
three units was circled. It is the sum point for the 
first sample. Finally, a glance at the three numbers 
marked one above another showed there was no dif. 
ference among them and a dot was placed at the level 
zero on the range section of the chart for this sample, 

The second sample readings of 2, 3, and 4, gave 
the same total of 9 but a range value of 2, the dif. 
ference between 2 and 4, the extreme readings of the 
sample. This procedure was continued until thirty 
pieces had been completed and measured, giving ten 
sample ranges and ten circled sum points. 

The upper and lower control limits for sums and 
the upper control limits for ranges come from proi- 
ucts similar to the X and R case. The actual average 
range and average sum from the first ten samples are 
used, following the original setup, along with the pair 
of constants. The first ten range values add up to 15 
units. This means the average range is 1.5 units. For 
a sample size of three items the upper control limit 
for the range section of the chart is 2.57 times the 
average range. In this case the product is 3.85 or 
about 3.9 units. For the sum section of the chart, 
an average of the first ten sums must be made. The 
total is 90, so the average for the sums is 9.0. Again, 
for a sample size of three, the upper and lower con- 
trol limits for sums lie at a distance of 3.06 times 
the average range above and below this central aver- 
age line of 9.0. Multiplication gives 4.59 or places the 
control limits at 9.0 + 4.6; or 4.4 and at 13.6. 

If these control limits show one or more sum or 
range points to be outside, the limits are not valid. 
The process was not operating in statistical control 
even while the basic data were being taken. Only 
one sample being out justifies leaving both the sum 
and range values for that sample out of the calcu- 
lations. Refigure for the nine samples or take an 
eleventh set of readings. But if more than one sample 
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contains sum or range points out of control, the proc- 
ess needs steadying down. The assignable cause of 
the nonrandom variation must be removed or the test 
must wait until only the variables characteristic of 
the process are again working alone. 

Variables in any process are numerous. They cause 
the results to jump around. The operator has a real 
friend in the sum and range chart in that it gives 
him boundary lines for the inevitable, built-in varia- 
tion. Results that come within these control limits 
in the future will actually serve to advise the opera- 
tor not to try to adjust his process. This fact almost 
means that the operator can increase his production 
rate and will do so unconsciously. 

Most machine operators try to recognize coming 
trouble as the sizes appear to go too close to either 
specification limit. The sum and range chart replaces 
this actually questionable judgment of the good, ex- 
perienced operator with a reliable tool. With this in- 
dicator he can now make a definite decision when to 
act and when to leave things alone. 

Another result, of a psychological nature, is of 
particular interest to the designer. The operator 
watches the points fall on the control chart as a rifle- 
man would the pattern of tracer bullets. Just as he 
would see when to correct the aim of his rifle, the 
operator finds he can aim his machine to give results 
that fall within the band. Improvement in the total 
variation, which represents the smallest natural tol- 
erance under the circumstances, in many cases be- 
comes more than theoretically valuable. 


Controlling Automatic Equipment: Logical reason- 


ing says that for most automatic or semiautomatic 
operations the variability of the process remains quite 
constant. The absence of the disturbing elements so 
characteristic of manually controlled operations 
makes it so. Thus a check that the machine settings 
are at the same place for later repeat runs becomes 
imporant. A statistical tool for determining that the 
setup is ready to run is called a Reset-Run card. 

One of nine preprinted stiff paper forms is selected. 
Each resembles those shown in Fig. 20 except that the 
numbers in the left-hand vertical scale and those 
printed in the upper and lower triangular regions 
marked RESET will differ among the cards. The 
numbers have been selected to fit the inherent stand- 
ard deviation of any process. The particular card 
that has a value closest to the standard deviation 
encountered is employed. 

The basic card represents a standard deviation 
close to unity. Note from Fig. 21 that the numbers 
in the left-hand scale, one for each line, stand for in- 
tervals of one unit. The other eight cards have in- 
tervals of 1.5, 2.0, 2.5, 3.0, 4.0, 5.0, 6.0, and 8.0. For 
a standard deviation close to ten units the basic card 
would be used which we can call 1.0. Any value can 
thus be handled with one of these cards by selecting 
a convenient decimal point location. 

The cards come in such size that any point can 
be reached with a ticket punch having a 2-inch throat 
depth. The scheme of punching holes instead of re- 
quiring marks with a pencil particularly appeals to 
screw machine operators whose product comes out 
in a bath of oil. Pencils are not handy in oily fingers. 

As an example of the selection of a Reset-Run card, 





the card for five units would be used if the stand- 
ard deviation of the process is found, say from a 
previous control chart, to be anywhere between 
0.00450 and 0.00549-inch. The standard deviation 
from the control chart is one-sixth of the natural 
tolerance for individual pieces. To find its value, mul- 
tiply by 0.59 the average range of ten or more suc- 
cessive samples of three items each. The Reset-Run 
card units are so selected that the difference betwen 
any actual standard deviation and that of the card 
will result in a maximum error of from ten to twenty- 
five per cent. Such an amount will not defeat the 
purpose of the card. 

Note that on the card for five units, as in Fig. 20, 
each number is just five times as large as those on 
the card for unity, shown in Fig. 21. The only num- 
bers remaining the same on all of the nine cards are 
those in the central horizontal line marked Pieces. 
They always run from one to 19. Any Reset-Run 
card can be easily computed by multiplying the num- 
bers on the card for unity by the desired card inter- 
val. 

Having selected the Reset-Run card for five units, 
it will be necessary to measure to the nearest 0.005- 
inch interval. An indicator type gage is needed that 
allows distinguishing between differences of this 
amount. Gage accuracy is tied to the standard de- 
viation. Obtaining indicator gages for the cards 1.0, 
2.0, 2.5, and 5.0 is no problem. The markings on 
standard dials can be read easily as: so many of 
these intervals to correspond to so many lines on 
the card. For the cards 1.5, 3.0, 4.0, 6.0, and 8.0 a 
blank dial should be properly marked or special grad- 
uations, having values other than the conventional 
divisions, can be supplied by most of the gage manu- 
facturers. ' 

The first Reset-Run card of Fig. 20 shows a process 
that was found to be set correctly after six successive 
pieces were measured. The other card of this figure 
comes from a machine found to require resetting 
after four successive measurements were punched out. 

Each successive measurement shows as a hole so 
many lines above or below zero for the first piece; 


174 


s0 many lines above or below the previous hole for 
the second piece, and similarly for succeeding pieces 
to give an accumulative reading. When a hole crosses 
the boundary line into the region marked RUN or 
that marked RESET, the measuring stops. A hole in 
the RUN region means the process setting lies suf- 
ficiently near the desired value so that it is not nec- 
essary to take any more readings. A hole in the RE- 
SET region punches out a printed number. This num- 
ber represents a good estimate of the amount the 
machine is actually set away from the value for zero 
on the indicator. The numbers above the center stand 
for work with indicator readings too high. Those in 
the lower half of the card show a correction needed 
in the other direction. 

The card purposely gives nod usable estimate for 
resetting until at least four successive readings from 
one machine have been taken. So if the first reading 
was not too far from zero, the process should be con- 
tinued for at least three more pieces even though 
holes already fall in the RESET region. But a read- 
ing far out of line would justify resetting the ma- 
chine at once by the amount that piece fell away 
from the desired value, as a very rough estimate. 
Each time the machine is reset a new Reset-Run card 
should be started. 

Punch marks that end up in the RUN area of the 
card indicate a satisfactory setting and the operation 
can be allowed to proceed without further attention. 
At certain intervals of time, determined from ex- 
perience, other Reset-Run cards should be punched 
out to confirm that the process setting is still being 
held. 

As mentioned, these cards are designed for a risk 
of 10 per cent of giving a RESET reading for a per- 
fect setting on the value selected for zero; 10 per cent 
of giving a RUN reading when the actual setting 1s 
either one standard deviation too high or too low. 
In other words, there will be 90 per cent certainty 
that a perfect setting will be approved and that one, 
off by at least one standard deviation, will be rejected. 
These risk levels have proved to be a practical bal- 
ance between precision and economy. 
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---how to deter- 
mine pressure-surge 
effects resulting from 
rapid valve closure 


By Harold K. Palmer 


Consulting Engineer 
Los Angeles, Calif. 





Water Hammer 


Hydraulic Systems 









h 


rei 

‘ Ss 
—Photo, Courtesy Parker Appliance Co. 
Fig. 1 — Checking pressure surges on 
cathode-ray oscilloscope. Surges in the hy- 
draulic system under investigation are 


caused by rapid valve closure 








N ANY hydraulic system if a sudden force is 

applied at one end of a fluid column, tending 

to change its velocity, a pressure wave will 
travel through the column with the velocity of sound 
in that fluid. On reaching the far end the wave will 
be reflected back. It will behave in every way like 
& sound wave of condensation and rarefaction. If 
the system has one or more dead-end branches, the 
wave will travel through and be reflected by each 
branch. Should two or more reflected waves meet in 
the same phase the result will be a pressure equal to 
their sum. Often these waves produce noisy and dam- 
aging vibrations, commonly referred to as water ham- 
mer, 

Although water hammer is usually associated with 
the sudden stopping of the fluid column, it can orig- 
inate also in static columns subjected to sudden ac- 
teleration. For example, a cork can be started from 
a bottle by turning the neck down and striking the 
bottom. In this case the pressure wave acts to force 
the cork out. Similarly on striking a liquor barrel near 
the bung with a bung starter, the bung will be forced 
out by the pressure of the reflected wave. 


Any fluid column in motion has kinetic energy due 
to its mass and velocity. To stop it, work must be 
performed on the fluid by applying a force which 
can be found from the work equation (see Nomen- 
clature); that is, 

v2w 


29m (1) 





In case of a sudden stoppage, if the liquid were in- 
compressible and the pipe inelastic, x would be zero 
and F would be infinite. However, all liquids are 
compressible and all pipe materials are elastic so 
that x has a small finite value. Experiments have 
demonstrated that if the column is stopped by clos- 
ing a valve in less than the critical time, which is the 
time for the pressure wave to travel to the end of the 
column and back, the effect is the same as instantan- 
eous closing. While this may be a matter of seconds 
or minutes in long pipes, it is 2 matter of milliseconds 
in short control systems, Fig. 1. 

The following is a formula for maximum pressure 
rise resulting from water hammer which contains the 
constants usually used in control systems: 











Pressure —Velocity Ratio (£) 





v wKEt 
de ees y (2) 
12 g(tH + D,K) 


The effect of pipe expansion being much smaller 
than that of the compressibility of the fluid a much 
simpler approximate formula can be used, assuming 
no elasticity in the pipe: 


v wk 
a conte — (3) 
12 g 


This equation gives values of P which are a few 
per cent high but which err on the side of safety. 


Table 1—Effect of Tube Size on Wave Velocity 





Tube Velocity of Wave Propagation 
Ratio Copper Aluminum 
D,/t (fps) (fps) 





10 4460 4300 
7 4560 4430 
4 4660 4570 





The value of P for water is 63v and for oil, with spe- 
cific gravity of 0.8 and K of 250,000, it is 53v. 


Velocity of Wave Propagation: The velocity of 


wave propagation in a given fluid depends upon the 
velocity of sound in that fluid and, to a less extent. 


3 4 5 678910 is" 


Ol 


on the elasticity of the pipe. A good formula for this 
is given by R. W. Angus (Transactions American 
Society of Civil Engineers, Vol. 104, 1939, Page 345) 
modified to suit small pipe: 


K 
2y = 
= w 


ED, 
1+ — 
Et 


») 
w 


For oil having w = 50 lb/cu ft and K = 250,000 psi, 
using copper tubing with EF = 15,600,000 psi, Equa. 
tion 4 reduces to 


4810 


. 
wy = 








D; 
y 1 + 0.016 a 


Using aluminum tubing with FE = 10,000,000 psi, 


Equation 4 becomes 


4810 





; 
Vy 





D, 
yi + 0.025 — 


The effect of various values of D,/t for both copper 
and aluminum tubing is shown in TABLE 1. For most 
practical purposes, a mean value of 4500 fps would 
be sufficiently accurate. 


20 2530°' 40° 50° 


02 


Time (seconds) 


Fig. 2—Relationship of deceleration time to fluid velocity and pressure 


MACHINE DESIGN—September 1952 





is th 
valve 


In ec 
most 
of a 


T. 


meth 


This 


=> 


For 
fore 


ing 
for 
clos 





psi, 
ua- 


5a) 


er 
st 
ld 















ig the time for the pressure wave to travel from the 
valve to the end of the pipe and back, or 






2L 
ft. = (6) 
Uw 












In control systems, Z is usually only a few feet at 
most, making the value of 7, a matter of thousandths 
of a second. Using the mean value of 4500 fps for v,,, 








2L L 
T. = = (7) 


4500 2250 












The critical time can be increased by the following 
methods : 


1, Lengthening the pipe, which results in an increase 
in fluid friction 

2. Using more elastic pipe material. This makes only 
a very small increase in critical time for any me- 
tallic pipe. A rubber hose which stretches visibly 
would give much more time 

. Attaching an accumulator to the pipe close to the 
valve. This would give much more time by ab- 
sorbing the inertia flow of oil in the increased 
storage space. A cylinder with a plunger opposed 
by a spring would give the same effect 














w 









Slow Valve Closure: A formula by Warren (Urqu- 
hart--Civil Engineering Handbook, McGraw-Hill, 
1940, Page 352) gives the following value for the in- 
crease in pressure in terms of feet of fluid. 







Lw 
L 
o(r-—) 
Vw 


This formula can be put in the form 


















For oil of 0.8 specific gravity, v,, = 4500 fps. There- 
fore, Equation 8 becomes 
h 140 
ane ‘ (9a) 
v T 
4500 ——_ — 1 
L 
and, converting head to pressure, since h = 2.88P, 





49 
—_—_---—_—_—_——_— (9b) 
v T 
4500 —- — 1 
L 








_ Exampte: If L = 10 ft, the critical time for clos- 
ing the valve is 20/4500 = 0.00444-sec. The pressure 
for closing in critical time or less is 53v psi, and, for 
closing in 0.1-sec, 








oe 49 v 490 
=\ . -. 
4500 (——) al 

10 





= 1.11» psi 





The chart in Fig. 2 shows deceleration time for 
various lengths of pipes with respect to P/v re- 
lationships. This chart is based upon Equation 9b. 
As an example of the use of this chart: Determine 


MACHINE DESIGN—September 1952 


Critical Time: The critical time for valve closure 





the excess pressure of fluid caused by valve closing 
in 0.005-sec at the end of a 5-ft length of pipe when 
the velocity of oil is 10 fps. Referring to the chart, 
the curve for L = 5 shows a value of 13.5 for P/v 
when T is 0.005. Since v = 10, the pressure build 
up due to the valve closing is 135 psi. 

Actually, Equations 9a and b are empirical; they 
were derived from experiments on water supply 
and hydraulic power systems in which water is the 
fluid. The original formula for water has been adapt- 
ed for oil by substituting the specific gravity of oil 
to correct for its effect on kinetic energy. The smaller 
value of k has been used to correct the critical time 









Nomenclature 
D; = Inside diameter of pipe, in. 
D, = Outside diameter of pipe, in. 
E = Modulus of elasticity of pipe, psi 
F = Force, lb 
g = Acceleration of gravity, ft/sec/sec 
h = Head, due to fluid stoppage, ft 
K = Modulus of compressibility of fluid, psi 
L = Length of pipe, ft 
m = Mass, W/g 
P = Pressure, surge due to fluid stoppage, psi 
t = Thickness of pipe wall, in. 
T = Time, deceleration, sec 
T. = Critical deceleration time, sec 
v = Velocity of fluid, fps 
Vy = Velocity of wave propagation, fps 
w = Density of fluid, Ib/cu ft 
W = Weight of fluid column, Ib 
2 = Distance fluid moves in stopping, ft 
\ = Poisson’s ratio 








of valve closing and the velocity of wave propagation 
in TABLE 1. However, the greater compressibility of 
oil permits it to travel a longer distance in coming 
to rest and thus decreases the pressure of closing. 
Since the original equation makes no provision for 
change in fiuid compressibility, the diagram gives 
pressures which are probably too high and thus errs 
on the side of safety. 







Effect of Excess Pressure: The effect of increased 
pressure is to cause the pipe to expand laterally, and 
because of Poisson’s ratio, to shorten its length. If 
the pipe is straight between two well-anchored fit- 
tings there would be a tendency to pull it loose. If 
there is a bend in the pipe the pressure on the bend 
will tend to lengthen the pipe, but the shortening will 
exceed the lengthening effect. If the angle is not an- 
chored the pipe can bend and relieve the stress. 

The formula for the strain can be developed as fol- 
lows: in the straight section of the pipe, increase in 
diameter is 


PD; 
2tE 





i 


and expansion of the circumference becomes 















EP WY plein 
2tE 


and change in pipe length is 
(10) 


If there is a bend in the pipe, the tensile load be- 
cause of the bend is PD,?7/4 and is applied to the ring 
of the cross section of the pipe 7D,t. Then 


PLD, 
ss? = 
4tE 


Adding Equations 10 and 11, 
PLD; PLAD 7 
AL AL” + AL’ —_—__—— ; eels. 
4tE 2tH 
PD (1 — 2v77) 
eee. ; (12) 


EXAMPLE: Given a 1000 psi pressure increase due 


to water hammer in a 44-inch copper tube, 100 inches 
long to a bend, to find the amount of motion whe, 
the tube thickness is 0.04-inch, Poisson’s ratio is 0,33 
and E is 16,000,000 psi. Then 


1000 X 0.25 X< 100 


= 1—2 xX 337) = — 0.01 
4X 0.04 X 16,000,000 ‘ , ” 





If there were no bend in the pipe, by virtue of Pois. 
son’s ratio the pipe would shorten 0.0203-inch. 


Conclusion: In hydraulic controls where circuits 
are comparatively short and pipes are small, the least 
costly methods of protection from water-hammer dan- 
age are to increase the pipe size and thereby lower 
the fluid velocity, or to increase the pipe wall thick. 
ness. The critical time of valve closure is, approxi- 
mately, L/2250 sec. Therefore, a control valve de- 
signed so that it cannot close in less than 5 times 
the critical time will decrease the pressure surge to 
about 4% of that due to instantaneous closing. 





Carbide Tips Extend Hammer Life 


ONGER service life, less maintenance, and re- 
duced down time result from a comparatively 
simple redesign employing tungsten-carbide wear 
strips on thin hammer blades used in the Heil grain 
hammermill, below. 
The conventional hardened steel blades, below right, 
were designed to make available four wearing sur- 
faces throughout their service life. Because of the 


\\ \\ \\\\ NY \ WY), 


ule 


fate 


severe operating condition encountered, normal prac- 
tice was to reverse the hammers and rebalance the 
rotor after 24 to 48 hours of service to restore the 
mill’s original efficiency. This almost daily procedure 
entailed regular maintenance cost and much lost pro- 
duction time. 

Manifold savings have been effected through the 
application, by brazing, of Carboloy strips to one 
working edge of the redesigned hammers. In con- 
trast with the four to eight days total life of their 
predecessors, about eight weeks of uninterrupted serv- 
ice are possible with the new blades. In addition, the 
number of blades in each rotor can be reduced to one- 
half the original without reduction of milling ef- 
ficiency. Thus, when the blades are due for replace 
ment, less down time is incurred and routine daily 
servicing is eliminated. 
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ETERMINING pressure drop in the components 

of ‘a fluid-flow system is an essential step in 

the design of many types of equipment. In- 

formation helpful for such calculations is contained in 

the literature, but often repetitive calculations can 

ac: B be made less tedious by the use of special graphical 


> devices. This article presents several charts useful in 
- speeding calculations of pressure or head losses for 
Te @ fuid flow in smooth round pipes. 

- The classical formula defining pressure loss in pipes 
) is (see nomenclature ) 

e 

ne H f v? 

n- _— (1) 
sj 29 —— 

sir g 12 

Ve 


he This form can be easily rewritten to utilize the 
e- § practical units common in design. Velocity can be 
f- @ transformed to flow: 











ly @ 
7.48 
= - = 0.407 e (2) 
7 D ~ D2 
=a 
7) 4 12 


where the numerical values are conversion constants 
required to reconcile the different units. Substitution 
of Equation 2 in Equation 1 gives 


fQ? 
Ds 





al = 0.0 
aS 311 (3) 
Pressure rather than head can be found from the 
basic relationship 
Hp Hy 


Ap = = (4) 
144 9 144 





Or, from Equations 3 and 4, 








Ap H ° 
a ee | le (5) 
L 144 L D5 


The one property needed for evaluation of Equa- 
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tions 3 and 5 is the friction factor f. For both laminar 
and turbulent flow, the friction factor is related to 
Reynolds’ number which is defined as 





D D 
a .. Q 
” ” 29.3 Dv 
p 


When the Reynolds’ number is less than 2000, the 
flow is laminar or viscous and the friction factor in 
a smooth pipe is 


f=— a ait ee elles aren ih ee ; ~. eae 


Above 4000, flow is turbulent. Numerous empirical 
relationships have been advanced to define f in this 
range. The most preferred expression, suitable for 
a broad range of Reynolds’ number, is the Von Kar- 
man-Nikuradse-Prandtl equation: 


1 
=—-08 +2lgRVf.. (8) 





Vf 
This transcendental function cannot be solved 
directly for f; however, a plot can be made of R ver- 
sus f. In effect, this method of solution has been 
employed and applied in the nomographic method here 
outlined. 
For Reynolds’ numbers between 2000 and 4000 the 
type of flow is indeterminate. It may be either 
viscous or turbulent, the point of change is not exact, 





Nomenclature 


D = Inside diameter of pipe, inches 
f = Friction factor 
g = Gravitational constant, ft per sec 2 
H = Head, ft 
ZL = Length of pipe, ft 
Ap = Pressure drop, psi 
Q = Flow, gpm 
R= Reynolds’ number 
v = Velocity of fluid, fps 
y = Density of fluid, lb per cu ft 
u = Absolute viscosity of fluid, slugs per ft sec 
vy = Kinematic viscosity of fluid, ft? per sec 
p = Absolute density of fluid, slugs per cu ft 





Data Sheet 
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Data Sheet 


and the change may not occur at the same point on 
successive runs. 

The process of calculating the pressure drop con- 
sists of three steps: 

The kinematic viscosity » of the fluid is first ascer- 
tained. Fig. 1 gives » for several common fluids at 
different temperatures. Similar data are usually 
readily available for other fluids. 

Next, the friction factor f is determined from Fig. 2, 
which represents solutions of Equations 6, 7 and 8. 

Finally, the pressure loss is found from Fig. 3, 
which is a graphical solution of Equations 3 and 5. 


EXAMPLE: Find the pressure drop per foot of 2-inch 
diameter pipe for AN-VV-0-366b oil at 20 F flowing 
at 40 gpm. Assume that the density y of the oil is 
55 Ib per cu ft. 

From Fig. 1, the kinematic viscosity » of the oil 


is 0.001 ft* per sec at 20F. 

Next, in Fig. 2, project a line through Q = 40 gpm 
and D = 2 inches to the unlabeled scale. From this 
point draw a line through » = 0.001 on the left-hand 
vy Scale. Read f = 0.095 on the intersected f scale. 
If Reynolds’ number is desired also, from the same 
turning scale point, project a line through » = 0.00) 
on the right-hand » scale. Read R = 680 on the 
Reynolds’ number scale. 

Finally, in Fig. 3, project a line from Q = 40 
through D = 2 to axis AA’. Determine a point on 
BB’ by projection through point O and the point on 
AA’. From the point on BB’, project through f = 
0.095 to the H/L scale. Read H/L = 0.15 ft per ft 
To find Ap, move horizontally from H/L = 0.15 to 
the interpolated vertical for + = 55 lb per cu ft, and 
diagonally upward to the Ap/L scale. Read Ap/L = 
0.06 psi per ft. 





On Fig. 2 it will be noted that the indeterminate 


range of Reynolds’ number corresponds to the overlap 
in f scales for laminar and turbulent flow. 





0,006 
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Fig. 1—Kinematic viscosit) 
of various fluids in relation 
to temperature 





Fig. 2—Right—Nomogram 
for finding friction factor 
for both laminar and turbu: 
lent flow. Reynolds’ num 
ber can also be determined 
with this chart 
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Fig. 3—Nomogram for finding loss in pressure or head 
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Head Loss, 4//z 


Friction Factor, ¢ 


Design 


Co-ordinated analysis of design com- 
ponents can be achieved by system- 


Simplifying 
Servomechanism 


DESIGN 
ABSTRACTS 


atic approach using block diagrams 


By John M. Embree and Stephen P. Higgins, Jr. 


Minneapolis-Honeywell Regulator Co. 
Brown Instruments Div. 


Philadelphia, Pa. 


ESIGN of complex precision 

devices for quantity produc- 
tion raises many problems. Such 
devices are rarely the work of a 
single designer, but usually involve 
the co-ordinated efforts of many 
specialists with different technical 
backgrounds. Familiar com po- 
nents must be used most effective- 
ly and it is often necessary to de- 


velop or purchase new components 
in order that the overall device 
meets specifications. Since per- 
formance depends critically on cer- 
tain components, it is essential that 
the individuals involved have a full 
appreciation of the overall prob- 
lem. Further, it is essential that 
the details not be abscured by the 
overall problem. 
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Fig. 1—Typical block symbols, explained in the accompanying text, indicate 
‘onversions of quantities and permit the diagramming of complex devices in 
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terms of fundamental design components 






Although the use of blocks to 
designate components of systems 
is well known, it is believed that 
heretofore the potentialities of the 
method as a design tool have been 
only partially developed. It is 
standard practice to draw a de- 
tailed block diagram of a system, 
combine the blocks, then describe 
overall system performance by 
means of the more compact block 
diagram. However, the basic com- 
ponents may be quickly buried in 
expressions and transfer functions 
which lend themselves to general- 
ized analysis, but suffer from los- 
ing their individual identities. From 
the viewpoint of the designer or 
specialist, much is to be gained by 
reducing a device to basic blocks 
by a process just reverse to the 
usual one of combination. 


Method of Approach: As sug- 
gested by H. Ziebolz (“Systematic 
Design of Mechanisms,” MACHINE 
DESIGN, Dec. 1950, Page 126), an 
excellent starting point in a sys- 
tem or device design is the exam- 
ination of possible intermediate 
translations or dimensional conver- 
sions. A translation (or dimen- 
sional conversion) occurs where 
there is a conversion from one 
quantity to another; for example, 
pressure to force. 

The conversions represent basic 
design components. For instance, 
a’ diaphragm or bellows may con- 


‘vert fluid presSsure to force and a 


spring convert force to displace- 
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Fig. 2—Systematic analysis of the pressure transducer, a, is aided 
by a block diagram, 6, which shows the various component functions 











ment. A survey of possible com- Within the block two symbols, boundaries or stations between the 
binations can be carried out rapid- separated by a diagonal line, are summation circles and _ various 
ly and systematically if the data written to represent the nature of blocks in the block diagram. The 
for design components are on cards the input and the output. Some block in Fig. 1g shows boundaries 
indexed in tabular form. It is im- examples are shown in Fig. 1. in the form of dotted lines cutting 
portant to realize also that the When the blocks are connected to- across the transfer lines into and 
reasons for choosing given conver- gether, the result is a diagram out of the block. 
sions and elements are now subject which defines the system. In order to have a comprehensive 
to concise statement as is not the In Figs. 1a, b, and c, the form of symbolic method of representing 
case when one relies on a less sys- indicated conversions is shown. systems by basic blocks, some ac- 
tematized approach. The Figs. id and e are in accord- tive elements must be _ included 
ance with the current symbolism. whose effect in the system is not as 
Block Symbolism: At every point In Fig. 1f, the broken line indicates simple to visualize as that of the 
in the system where there is a con- that the transfer of energy or any passive elements or the simple con- 
version of one quantity into an- other quantity between the two verting elements. For example, 
other, the conversion component is blocks is not of primary impor- power amplifying elements such as 
represented by a block. Above the tance. The lower block indicates a a pneumatic flapper-nozzle, a hy- 
block is indicated the area, length, conversion from force to displace- draulic jet-pipe, or a vacuum- tube 
radius, flapper-nozzle curve slope, ment. The upper block shows that amplifier all require auxiliary pow- 
inductance or deflection gradient the ratio of displacement to force er to provide the energy to produce 
by which the input to the block is a compliance which is a function an output signal. The auxiliary 
must be multiplied to obtain the of temperature. power supply is denoted by an ar- 
value of the output. This is de- To simplify the analysis, it has row into the block, as in Fig. 1h. 
fined as the transfer function. been found desirable to establish The representation of dynamic 
forces is essential for dynamic sta- 


ARE RIOR REN NOR SMEARED PONTE 5 RRS OT OCI ET bility analysis of mechanisms. Ex- 


amples in Figs. 1i and j portray 
Table 1—Parameters of Pressure-to-Pressure Transducer how damping end inertia force 


Reference input pressure, psi can be shown in a block form which 
Input (displacement), in. can be simply added to the block 
Bourdon tip displacement per unit pressure, in. per psi diagram at the points where their 
Primary feedback (displacement), in. effect occurs in the device. In Fig. 
Actuating signal (relative flapper-nozzle displacement), in. li, a displacement S is converted 
emus poCESUTS, pa into a damping force F by means 
Flapper-nozzle curve slope, psi per in. of the operator p = d/dt and the 
Output pressure, psi : nigga t B. In 
Gain of pilot relay valve, psi per psi Vases friction constant / 

Force of pressure on feedback bellows, 1b. Fig. 1j, a displacement 8 is com 
Effective area of the feedback bellows, sq in. verted into an inertia force * by 
Displacement of feedback bellows, in. means of the operator p? = ¢°/dt° 
Deflection gradient of feedback bellows, lb per in. and the mass M. For static 
Lever ratio of feedback linkage, in. per in. analyses, these blocks may be 


neglected. 
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Characteristics of Component 
Blocks: The component character- 
istics of interest to the designer 
include : 


1. Input and output load charac- 
teristics 
. Linearity and gain 
Dead zone and sensitivity 
. Hysteresis and internal friction 
Drift 
. Effect of external or environ- 
mental factors such as ambient 
temperature, barometric pres- 
sure, stray fields or radiation, 
vibration, external forces, etc. 
7. Effect of supply or auxiliary 
power variations 
8. Degree of complexity and gen- 
eral suitability to application 
9. Useful life under operating and 
environmental conditions 
10. Efficiency in conversion, stor- 
age, or release of energy 
11. Dynamic response expressed as 
a transfer function KG (8) or 
KG (we). 


Oo ew bh 


quantity by which input must be 
multiplied to obtain the output of 
the block. A transfer is that quan- 
tity which crosses a station or 
boundary between any two adja- 
cent components of the block dia- 
gram. The dimensions and value 
of the transfer must be the same as 
those of the output of the preced- 
ing component and of the input to 
the following components, since 
these are identical. Using servo- 
mechanism terminology, the trans- 
fer function is expressed KG(jw), 
where K is a frequency invariant 
and G (jw) is a complex function 
describing the magnitude and 
phase relationship. For calculat- 
ing static relationships in a sys- 
tem, the system is assumed to be 
in equilibrium. This assumption re- 
quires that: 


1. The frequency impressed on the 
system or component through 
the input signal or through 





2. Passive or energy-storage ele- 
ments do not change in energy 
content 

3. Active or energy-producing ele- 
ments do not add energy to the 
system except to cancel out 
losses; for example, flapper-noz- 
zle bleed or filament power. 


The value of these assumptions 
is that the system is considered in 
a “live” or dynamic condition: it 
is merely specified that the rate-of- 
change of input and other disturb- 
ances acting on the system ap- 
proach zero. 

It is assumed for static analysis 
that changes in input are slow 
enough for static relationships to 
prevail. Hence, inertia, damping 
and other dynamic effects will be 
negligible. Also, the transfer func- 
tions KG (jw) of the individual 
components become much simpli- 
fied. Inasmuch as the frequency 
variant G (jw) approaches the 
value, unity = 1, in many cases 
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Transfer Function: The transfer other disturbances approaches 
function is, in common usage, that zero (Continued on Page 260) 
AMPLIFIER 
ght OTPUT £ 
VOLTAGE g é, E, 
ti re. ; 7 
e VA . ¢ e 
E 
é, 
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fa) a (b) 
Fig. 3—Simple amplifier circuit, a, when analyzed with block dia- 
gram, b, shows fundamental similarity to pressure transducer of Fig. 2 
BNL r Ye 
F 
r jf = m= 
F -] 
(b) 
Fig. 4—Simple galvanometer, a, and its block dia- 
gram, 4, illustrate analysis of open-loop system 

















WIRE SHAPES 
. .. in bright annealed stainless steel 


Pittsburgh Rolling Mills Inc., 524 Grant Bldg., Pitts- 
burgh 19, Pa. 


Nonstandard shapes, and shapes to specifications, 
are available. 


Size: Flat wire from 0.010 to 0.125-in. thick, 0.050 
to 0.375-in. wide; round and square edge wire from 
0.050 to 0.150; half-rounds in cotter-pin sizes; key- 
stone shapes; wire shapes to specifications. 

Service: As stock for parts requiring corrosion re- 
sistance or attractive finish. 

Design: Bright-annealed stainless steel; uncoated weld- 
ing rod wire available. 


For more data circle MD 1, Page 205 


SEAMLESS BELLOWS 
. . . withstands high working pressures 
Clifford Mfg. Co., 118 Grove St., Waltham 54, Mass. 


Former limitations on pressure 
ratings are removed. 


i 


Size: 9/16 in. OD nominal. 


Service: For working pressures to 3600 psi; resist 
corrosion, 
Design: Formed of stainless steel tube; seamless. 
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HOSE NIPPLE 
. . . of smooth, lightweight steel tubing 
Hose Accessories Co., 2700 N. 17th St., Philadelphia 32, 


Hose shanks are made 
to fit straight - end 
hose, eliminating the 
need for enlarged-end 
hose. 


Orn 


Designation: 650-SC. 

Size: For 1 to 6 in. pipe sizes. 

Service: Attachment of hose to standard pipe systems; 
leakproof; accurate hose-shank diameter for easy 
insertion; inside surface is clean and free from scale. 

Design: One-piece unit with reduced hose end, made 
from steel tubing; plain or rustproofed; available also 
in brass or malleable iron. 
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ALUMINUM PAINT 4 
. ++ protects metal at temperatures to 1600 F 


Sheffield Bronze Paint Corp., 17814 Waterloo Rd., 
Cleveland 19, O. 


This paint becomes an integral glaze at tempera- 
tures above 800 F. 


Designation: Super-Hot. 

Form: Liquid. 

Size: 1 qt, 1 and 5 gal cans; 55 gal drums. 

Service: Protecting metal surfaces at temperatures to 
1600 F; will not discolor, peel, blister or “brown off” 
at high temperatures; weather-resistant; anti-cor- 
rosive; turns brighter at higher temperatures with 
maximum brilliance at 1600 F; can be applied to 
cold, warm, slightly greasy or oily surfaces; air- 
dries in 30 min. 

Properties: Aluminum pigment plus solvent; trans- 
forms from peripheral coating of paint to integral 
aluminum glaze at about 800 F. 
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NEW PARTS 





. « » feature oil-impregnated plastic heads 


John D. Bachman & Co., Bristol, Tenn. 









r 


wee. 


O-ring seals at the barrel ends provide leakproof 
construction and simple maintenance. 





Size: 2 and 3 in. diam; strokes to 10 ft. 
Service: For air pressure to 300 psi; can be adapted 







ing surface for rods provides low friction and long 
life; lightweight. 

Design: Single or double-acting with oil impregnated 
Micarta plastic end pieces; O-rings act as piston, 
barrel-end and rod seals; standard mountings, and 
cushioned or noncushioned construction available; 
brass piston and steel rods and barrel are standard, 
other materials special. 
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AIR CYLINDERS 5 


for oil or water; long oil-impregnated plastic bear- — 





CONDENSATE PUMP 7 
... collects and pumps liquid to drain 
Samuel 8. Gelber Co., 162 N. Clinton St., Chicago 6, Ill. 


1 


When jar is filled, the pump 
motor is automatically switched 
on. 






Size: Diam, 3% in.; height, 74 in.; 
outlet, %-in. IPT; weight, 2% 
Ib; jar capacity, 1 pt. 

Service: Collecting and pumping out condensate liquid; 
capacity 75 gph at 0 lift, 10 gph at 3 ft lift. 

Design: All-bronze miniature condensate pump driven 
by 2 pole, shaded-pole, continuous duty, single-phase 
1/90-hp motor operating on 110 v, 60-cycles ac; 
glass jar with plastic cover; float operates minia- 
ture mercury switch which causes pump to operate; 
outlet may be used with standard pipe or rubber 
tubing; cord and plug included, 

Application: Recirculating systems; evaporative cool- 
ers; humidifiers; air washers; agitators. 


| 
| 
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RIGHT-ANGLE GEARMOTOR 6 
. . - cantilever base avoids misalignment 


U. 8. Electrical Motors Inc., 200 E. Slauson Ave., 
Los Angeles 54, Calif. 


r 


By mounting motor and 
gears on a single sup- 
porting base, skewing 
of shaft, stress or warp- 
age caused by uneven 
mounting surfaces are 
avoided. 








ee wes ee . 2 ee 
Designation: GW. 


Size: 3-Phase, 1/3 to 3 hp; single-phase, 4 to 1 hp. 

Service: Speeds from 20 to 155 rpm at gear ratios up 
to 58 to 1; long motor life and positive alignment 
due to cantilever housing design; positive lubrication 
from lubricant bath with worm above normal oil 
level to prevent churning; pyramid design base pro- 
vides firm support. 

Design: Worm-gear reduction; available as GW—up- 
right motor or horizontal motor with reversible 
(right or left) output shaft, GWR—single-phase 
equipped with capacitor, VA-GW—combination with 
V-belt variable-speed drive, and GWV—flange-mount- 
ed (footless) for direct connection vertically or on 
side with shaft right or left; hardened (Rockwell 
55/60) worm with bronze-alloy gear and cast-iron 
hub; worm thrust taken by deep-groove ball bear- 
ing; ball bearings throughout; mechanical shaft seals 
with carbon end-face motor seal; centrifugally cast 
rotor; asbestos-protected windings. 
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FIBER GASKET MATERIAL 8 
.. . saturated with synthetic rubber 


Armstrong Cork Co., Lancaster, Pa. 
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New beater-saturation method of coating fibers be- 
fore forming of sheet gives the sheet a homogeneous 
quality with high compressibility. 

Designation: Accopac. 

Form: Two forms—cellulose fiber and finely ground 


cork saturated with synthetic rubber, and chrysotile 
asbestos with Buna N synthetic rubber binder. 


Size: Asbestos sheet, rolls or ribbon in , x and 
vy-in.; cellulose type in same thickness plus ;-in.; 
50 sq yd per roll in thicknesses under ,-in.; 
25 sq yd per roll in yy and -in. thickness; also 
available as die-cut parts. 

Service: As gaskets or flange seals; high compressibil- 
ity, giving excellent sealing under light flange pres- 
sures; will not rupture or crush under flange loads 
of 100,000 psi; for liquids or gases at temperature to 
250 F with cellulose, 750 F with asbestos; will not 
dry out, harden or shrink on aging or in service. 

Properties: Homogeneous and uniform with high flexi- 
bility; asbestos type has compressibility of 30-35% 
under load of 2800 psi; different types of fibers, 
saturants and fillers can be used. 
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NEW PARTS 


GREASE FITTINGS 
. .. contain check to prevent leak-back 


Universal Lubricating Systems Inc., Oakmont, Pa. 


CHROME CARBIDE i 
. » » Corrosion, erosion, abrasion resistant 
General Electric Co., Carboloy Dept., Detroit 32, Mich. 


Fiber Washer Made by powder metallurgy, parts of this metal are 
: lightweight and nonmagnetic. 


Designation: 608. 

Form: Sintered metal. 

Service: For parts requiring abrasion resistance (some- 
what lower than tungsten carbide, but higher than 
hardened steels), and excellent resistance to cor- 
rosion; nonmagnetic; retains metallic luster after 
30% salt spray for 750 hr; resists sulphuric, hydro- 
chloric acids, sodium hydroxide and almost com- 
pletely inert to lactic and citric acids; slight surface 
discoloration after 24 hr at 1850 F in air; high ero- 
sion resistance; can be molded to shape, machined 
in presintered condition, or ground, lapped and pol- 

2600 % 2616 1% ished with silicon carbide wheels or diamond grind- 

2605 a &, 2620 14 % ing wheels and lapping compounds; can be brazed 

1 
1% 


One-piece body construction 
is employed on these large 
buttonhead fittings to with- 
stand high pressure. 








Designation and Size: 


Part Height Thread Part Height Thread 
(in.) (pipe, in.) (in.) (pipe, in.) 
1 % %* 


2610 M4 2625 1¥s %-18t if given flash nickel plate, or cemented with ethoxy- 
2615 % line resins for low-temperature, medium-strength 


* Undersize thread. ¢ National Fine thread. joints. 
Service: Provides high grease flow without leaking; Properties: Sintered metal containing 83% chrome 
withstands extreme pressure and jolting. carbide, 2% tungsten carbide and 15% nickel; hard- 


; - ness, Rockwell 88A; density, 7.0 gm per cu cm; 
Design: Buttonhead; one-piece body containing inner _* » 
steel spring and fiber-washer check valve. flush top. transverse rupture strength, 100,000 psi; coefficient 


of thermal expansion, 6.4 X 10-6 in the range 70 to 
1292 F (approx equivalent to steel). 
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10 DOUBLE CONTROL 12 
. . » with built-in brakemotor . . » for temperature, voltage or current 


Graham Transmissions Inc., 3754 N. Holton St., Mil- Assembly Products Inc., Main at Bell St., Chagrin 
waukee 12, Wis. Falls, O. 


VARIABLE-SPEED DRIVE 


Two separate units can be controlled by this “twin.” 


This transmission is especially suitable for indexing 

and positioning work. 

Size: 10,4 in. wide, 6 in. high, 8% in. deep. 

Service: Controlling temperature (ranges from —200 
F to 3000 F available), voltage or current; can con- 
trol on less than 1 microamp input to 3000 ohm in 
most sensitive range; double-contact meters turn 
power on and off to hold temperature and at the 
same time give safety shutoff for over and under 
temperature; quick-disconnect plug to remove wnit 


Size: 4%, %, %, 1, 1%, 2 and 3 hp. 

Service: Provides fast stopping plus infinite speed ra- 
tio and exact speed holding; built-in overload pro- 
tection to prevent damage in case of a jam; mounts 
with 4 bolts. 

Design: Cone-and-ring variable speed transmission 





with built-in brakemotor, with or without worm 
or helical-spur reduction; micrometer, lever or re- 
mote electric control; brake is direct-acting disk 
type connected in parallel so that starting the mo- 
tor energizes the brake magnet coils and releases 
the brake; stopping the motor de-energizes coils 
causing spring pressure to be applied to brake disks. 
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from service without long interruption of controlled 
process. 


Design: Direct-contact, with input going direct to in- 


dicating winding of contact meter; meter contacts 
close circuit to single-pole, double-throw load relay 
rated at 15 amp, 115 v ac noninductive; automatic 
interrupter releases meter contacts every 3 to 5 
sec to sense input. 


Application: Injection molding machines; compression 


molding presses; heated forming dies; rubber plat- 
ens; furnaces; ovens. 
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NEW PARTS 


.. - with stainless-steel outer braid 
U. 8. Stoneware Co., Akron 9, O. 






Reinforced with braided 
stainless, this chemical- 
ly resistant tubing with- 


stands relatively high 
pressures and readily 
absorbs vibration. 
Designation: Tygon. 
Size: 4% and %-in. ID. . en ane 
Service: Will not crack, leak or break at pressures to 
300 psi; handles highly corrosive liquids, gases or 
semisolids; absorbs vibration; flexible for easy in- 
stallation; permits visual inspection. 


Design: Translucent plastic tubing enclosed with triple- 
wire stainless-steel braid; plastic tubing available 
in 6 formulations for various service conditions; 
stainless-steel crimped fittings, field-applied on %-in. 
size, factory-applied on %-in.; other sizes available 
as specials. 
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FLEXIBLE PLASTIC TUBING 13 





METAL DECALS 15 
. . « attached with adhesive cement 


C & H Supply Co., 115 Administration Bldg., King 
County Airport, Seattle 8, Wash. 


These paper-thin decals can be 
secured to any smooth surface. 





Designation: Metal-Cal. 

Size: 0.003-in. thick; sizes from 4% x %-in. to 9 x 13 in. 

Service: Fasten to metal, glass, porcelain or wood; ce- 
ment is protected with cellophane until ready for 
use; applied quickly; sticks solidly; abrasion re- 
sistance, 18,000 wearing cycles in Tabor abrasion 
test in comparison with 1000 for paper decals; 
printed in any colors desired. 

Design: Sheet aluminum with adhesive cement covered 
by cellophane; printed by standard offset process; 
anodized for permanent retention of printing. 
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CIRCUIT BREAKER 14 
..- plugs into base without connecting wires 


General Electric Co., Trumbull Electric Dept., 41 
Woodford Ave., Plainville, Conn. 


Breakers can be removed and 
a spare plugged in with min- 
imum interruption to system. 


Designation: K-173. 

Size: 4% in. long, 334 in. wide, 
4% in. deep (not including 
base). 

Service: Overload and_ short- 
circuit protection with inter- 
rupting capacity of 5000 amp ac or dc; for 125 v 
60-400 cycles ac, or dc; trip element and continuous 
current ratings, 10, 15, 20, 25, 30, 35, 40 and 50 amp; 
quickly removed and replaced without disconnecting 
any line or load wire; trip-free overload operation: 
for ambient temperatures to 50 C; class HI shock 
resistance; meets specification MIL-C-1939. 


Design: Three-pole with thermal protection in outer 
Poles; formed-copper female drawout terminals in 
breaker fit over silver-plated copper stabs on base; 
breaker is held in place by 2 mounting bolts; inverse 
time overload protection; base and breaker case, 
asbestos phenolic; single or double bases available; 
double bases can be arranged in close panel-board; 
nonautomatic breakers without protective devices 
are available; handle locking latch available. 








For more data circle MD 14, Page 205 


a 





MINIATURE SPEED CHANGER 16 
... has wide overall ratio 
Metron Instrument Co., 432 Lincoln St., Denver 9, Colo. 


Extremely small, this 
variable-ratio t rans- 
mission weighs less 
than 6 oz. 





Designation: 3A 

Size: 223 in. long plus 33-in. shaft extention both ends, 
133 in. high, 1% in. wide. 

Service: Variable-speed control with overall ratio range 
of 25:1 (5:1 above and 5:1 below input speed); 
nominal max output, 0.025-hp; nominal slip at rated 
output, 9%; max speed (either shaft), 20,000 rpm; 
rotation in either direction; zero backlash. 

Design: Disk and roller; 2 drive disks contact 2 rollers, 
which are pivoted to contact disks at changeable 
radii; adjusting knob has friction drag to prevent 
drift in setting; lever, push-rod, spur-gear, miter- 
gear and worm-gear speed controls are available; 
dial pointer indicates ratio; sealed construction, with 
shielded ball bearings. 

Application: Business machines; cameras; computers; 
controllers; recorders; servomechanisms; timers. 
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NEW PARTS 


SHELL-TYPE MOTORS 17 
. - give unlimited mounting versatility 


Reuland Electric Co., 3001 W. Mission Rd., Alhambra, 
Cali}. 


Mounted integrally as 
part of the machine, 
these motors can 
streamline appearance 
and shorten overall 
length. 


Size and Service: Single-phase,—%, 1, 1%, 2, 3 and 5 
hp in speeds of 3600, 1800 and 1200 rpm; polyphase— 
same hp plus 7%, 10, 15 and 20 hp at same speeds 
plus 900 rpm; single phase for 115/230 v, 60 cycle 
ac; 2 or 3-phase for 208, 220/440 or 550 v, 60 cycle 
ac; can be housed within machine frame; overall 
length is shortened; high mounting versatility. 

Design: Stator, plus shaftless rotor; armored stator 
with Formvar copper wire, heavy slot cell insula- 
tion and tied-down coil extensions; entire stator 
baked in Bakelite varnish to solid unit; pressure- 
cast aluminum rotor, including rotor bars, end rings 
and fans. 
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SYNTHETIC 0-RINGS 19 
. «+ handle Freon refrigerants and oils 


Parker Appliance Co., 17325 Euclid Ave., Cleveland 
13, O. 


Fluids difficult or impossible to handle in rubber- 
sealed systems can be handled with these new O- 
rings. 


Designation: 614-1. 

Size: Dynamic-seal series—88 standard sizes from 4 
to %-in. ring width, 4% to 16 in. OD; static-seal 
series—%-in. ring width, 1% to 10% in. OD; special 
sizes and molded shapes available. 

Service: For sealing Freon, oils and low aniline point 
oils used in refrigeration; volume change after 70 
hr immersion at room temperature as follows: 


Medium Medium Change 


(%) 


Freon 22°.......- 
Freon 13B1 ...... 


Glacial acetic acid.. 22 
Turpentine ........ 4 
EP lubricant ...... 


*Liquid phase. 


Design: Molded from synthetic rubber compound; 
hardness (Shore A), 70 deg; tensile strength, 2000 
psi; elongation, 250%. 
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DRAWN BOXES 18 
... for cases, chassis or housings 
Zero Mfg. Co., 1121 Chestnut St., Burbank, Calif. 


Standard sizes are avail- 
able, as well as boxes 
fabricated to specifica- 
tions, 


Size: Standard sizes as follows; 


Type Length Width 
(in. ) (in. ) 

Aluminum boxes....... 2-15% 14,-6% 
Aluminum cans . * =~ 
Steel boxes .........+. 1% 
Steel CONS cccccccccess _ _— 
Brass boxes ........+. 243 

Service: As electronic and radar assembly chassis; 
instrument dial and gage boxes, junction and coil 
boxes, electric assembly cases and housings; smooth 
finish free from tool marks, warpage and minor 
defects. 

Design: 2S aluminum, steel or brass boxes or cans 
having radii on edges; 3S-H14 aluminum covers for 
aluminum boxes, also covers for brass and steel 
boxes; hermetically sealed cans available; aluminum 
has smooth satin finish; can be fabricated to re- 
quirements and furnished complete with installed 
fasteners, punched holes and mounted brackets. 
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ADJUSTABLE-PITCH SHEAVES 20 

... lock on shaft with split tapered bushings 

Allis-Chalmers Mfg. Co., 1001 8S. 70th St., Milwaukee 1, 
ws. 


Sheaves can now be 
mounted on the motor 
shaft so the pitch-ad- 
justing screw is either 
toward or away from 
motor bearing. 


Designation: Vari-pitch 
(sheaves); Magic-Grip (bushings). 

Size and Service: Quick installation or removal on 
motor shaft; adjustable while stationary, stopping 
or overload stresses do not affect sheave setting; 
less weight on motor bearings, since sheaves are 
20% lighter than former style wide-range sheaves; 

Pitch Diam Motor* Belt ——Stock Bores (in.) 
(hp, max) Section 1 groove 2 groove 3 groove 
5 Q % 1,1% cosees 
7% we es * fare 
15 R - 1%, 1%, 1% ncaa 
25 R we 1% 1%, 2% 
30 R 1% 1%, 2% 
*At 1750 rpm. 


Design: Adjustable pitch; bushing consists of 2 split, 
tapered sleeves, one within the other; when locking 
screw is tightened, outer sleeve clamps against disks 
to lock mechanism, and inner sleeve clamps on 
shaft; all torque is transmitted by keys; disk spac- 
ing (pitch adjustment) is effected by turning ad- 
justing screw while locking screw is loosened. 


aii 
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NEW PARTS 


POWER SPRINGS 21 
. . » with improved characteristics 


Sandsteel Spring Div., Sandvik Steel Inc., 145 Hudson 
St., New York 13, N. Y. 






By using a special steel 
and annealing procedure, a 
longer, thinner spring has 
been designed providing 
more prewind and reserve 
power. 


eens 


Size: 34 in. wide, 0.025 to 0.42 in. thick, 6 to 12 in. long. 

Service: As power or recoil-type starter springs; pro- 
vide large prewind and reserve power; reta.n resil- 
iency and tension, and will not set even after long 
use. 

Design: High-carbon steel spring in holder. 

Application: Gasoline engines; portable power saws; 
power lawn mowers; small tractors. 
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AUTOMATIC OILER 23 


.-- actuated by air flow 
Leiman Bros. Inc., 146 Christie St., Newark 5, N. J. 


: 
e - i 
: ae 
Feeding measured ' 
amounts to air pumps, 
this oiler feeds only 
when pump is running. 





Designation: E-113. 

Size: 4% in. deep, 3% in. wide; reservoir holds 3 oz. 

Service: Adjustable feed from 1 drop in 4 min to 4 
drops per min of SAE 10 to SAE 70 oil; feeds only 
when pump is running; can be used on vacuum 
pump or inlet of pressure pump at from % to 2 in. 
vacuum or 10 psi pressure; heat insulator prevents 
pump heat from warming and thinning oil in reser- 
voir. 

Design: Drop feed, actuated by air flow; transparent 
visual reservoir, hinged for refilling. 
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PIPE COUPLINGS 22 
.. join pipe without threading 
Quik-Joint Mfg. Co., 469 E. 159th St., Harvey, Il. 





Pipe ends are inserted into the coupling body and 
locknuts wrenched to desired tightness. 


Designation: ST. 
Size: 14, %, 1, 1% and 1% in. IPS. 


Service: Pipe connection for pressures up to 2000 psi; 
for gas, water, air or oil; can be completely in- 


Stalled in less than 60 sec; allow up to 7 deg linear . 


deflection; absorb shock and vibration; may be dis- 
assembled at any time. 

Design: Pipe-steel body with cold-rolled steel locknuts 
and gasket retaimers; gaskets can be plain GR-S 
Synthetic or silicone rubber, Neoprene, or Thiokol; 
pipe ends are inserted in coupling and locknuts are 
tightened to compress gasket tightly around pipe; 
available as straight couplings, 90-deg or 45-deg 
ells, male adapters, or welded adapters. 
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SMALL PUSHBUTTON SWITCH 24 
..- sealed at panel against oil or water 


Micro Switch Div., Minneapolis-Honeywell Regulator 
Co., Freeport, Iil. 


1 


The pushbutton plunger mech- 
anism is sealed at the panel 
to protect the switch unit be- 
hind the panel. 


Designation: 1PB3. 

Size: 43 in. long, %-in. wide 
(across hex bushing flats), 
14; in. high; weight, 0.06-lb; 
max panel thickness, -in. 





Service: Listed by Underwriters’ Laboratories at 5 
amp at 125 to 250 v ac, 2 amp at 30 v dc (resistive, 
motor or inductive load at sea level) or 14% amp at 
50,000 ft; sealed against oil, water and dirt at panel; 
ice formation is prevented by plunger, seal and bush- 
ing design; switch elements snap into mounting 
bracket, and can be assembled after wiring; oper- 
ating force, approx 2 lb; contact break distance, 
0.010-in. min. 

Design: Single or double-pole, couble-throw; panel- 
mounted pushbutton is sealed with synthetic sponge- 
rubber, through which the pushbutton operates a 
subminiature snap-action switch; O-ring gasket fur- 
nishes seal where hex bushing meets the panel; ex- 
posed surfaces are finished in lusterless olive-drab 
lacquer. 
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NEW PARTS 


HEATER SWITCHES 25 
. . . provide simple wiring method 
Hart Mfg. Co., 206 Bartholomew Ave., Hartford, Conn. 


r 


Hookup is accomplished 
by pushing the stripped 
wire end into one of 
the switch’s automatic 
locking connections, 
saving assembly time. 





Designation: 850. 

Size: 134 in. wide, 143 in. high, 1% in. deep with §j-in. 
shaft extension. 

Service: For on-off, 3, 5, 7 or 9-heat circuits, or special 
combinations; rated 15 amp at 125-240 v ac; UL- 
approved 

Design: Flush-panel mounted, 3-wire; stripped end of 
stranded or solid wire is pushed into connector and 
automatically locked by spring clamp; release is ef- 
fected by depressing lever; 1 or 2-hole or special 
mounting arrangements. 

Application: Ranges; heaters; appliances. 
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HOLLOW BARS 27 
. . of graphitic tool steel 

















Timken Roller Bearing Co., Steel & Tube Div., Canton B. 
Possessing excellent machining properties, this type 
of steel has good resistance to wear and abrasion 

d 

Designation: Graph-Mo Hollow-Bar. 

Form: Turned and bored bar section. | 

Size: 4 in. to 16 in. OD; 1% to 10 in. ID, respectively; \ 
lengths approx. 7 to 14 ft. 

Service: Resists wear and abrasion; nonseizing, since 
graphite pockets retain lubricant; excellent ma- Siz 
chining properties; hardness of Rockwell C-56/66 Ser 
can be obtained with approx 1475 F heat treatment 3 
followed by oil quench. , 

Properties: Graphitic tool steel with composition of h 
C 1.45, Mn 1.00 max, P 0.025 max, S 0.025 max, Si y 
1.25 max, Mo 0.25, rest Fe; properties as follows 4 
for various draw temperatures; De 
Draw Hardness Izod* Yield Point? Ultimate+ t 
(F) (Rockwell C) (ft-lb) (thousand psi) (thousand psi 
300 63 19 ain ae 8 
600 58 28 ee see c 
900 46 75 198 220 t 
1000 40 94 172 195 
1100 36 113 140 163 a 
1200 26 120 180 130 f 
1300 13¢ bes 75 97 


* 0.394-in. square bars, unnotched. +t Approximate. 


Application: Bushings; cams; cutters and knives; rolls: 
selector fingers. 
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PHENOLIC PLASTIC 26 
. « . Moncorrosive fo electric contacts 


Durez Plastics & Chemicals Inc., N. Tonawanda, N. Y. 


Corrosion of silver contacts due to a chemical com- 
monly used in many phenolic plastics is claimed to 
be eliminated. 

Designation: 15528 Black. 

Form: Granular molding material. 

Service: General-purpose material having same prop- 
erties as comparable phenolics; for continuous tem- 
peratures below 300 F; will not cause corrosion of 
silver contacts; available in soft plasticity for easy 
flowing; preforms readily in automatic machines; 
may be preheated by conventional methods; has 
somewhat shorter storage or shelf life before proc- 
essing. 

Properties: Flock and wood-flour-filled phenolic; av- 
erage (except where noted) properties of compres- 
sion-molded specimens as follows: 


Property Value ASTM Test 
GTO BURTE cccccccccccccceces 1.38 D792-48T 
Water absorption (%) ........... 1.0 max D955-48T 
Impact strength* (ft-lb per in.)... 0.28 min D256-47T 
Fiexura] strength* (psi) ......... 10,000 min D790-47T 
Tensile strength*® (psi) ........... 7500 min D638-49T 
Compressive strength* (psi) ...... 26,000 min D695-49T 
Modulus of elasticity, tension* 

rere 1.2 D638-49T 
Hardness (Rockwell M) .......... 110 D785-48T 
Dielectric strength (v per mil).... D149-44 
 ¢ 2a SPs 325 min 
ee Gr MT koa cawd. dees es a 250 min 
Volume resistivity (ohm-cm) ..... 1 10% min D257-49T 
Dissipation (power) factor D150-47T 
Se OEE whe duen oe 6eches se wes 0.05 
1 megacycle* ..... ‘ : 0.04 
Dielectric constant D150-47T 
60 cycle® ...... . 6 
Dy EE Sas ce cocenneéunanes 5 


*48 hr at 50 C. 148 hr, 50% relative humidity at 25 C. 
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MINIATURE CLUTCH 28 if TE 
. . . free-wheeling, for one-way mofion 
High Precision Inc., 375 Morse St., Hamden, Conn Ch 


This tiny one-way roller 
clutch can be used for precise 
transmission of power, or as 





a backstop. Fo 
< 
é 
Designation: Miniclutch. 
Size and Service: As free-wheel- 
ing clutch or one-way brake; 
%-in. diam unit can be throttled down, when used 
as variable stroke ratchet, to a feed of less than 
1/300 rev per stroke; low drag when free-wheeling: 
torque capacity varies with inertia of coupled parts, 
torsional and transverse vibration, rotational speed 
acceleration, precision of mounting and freedom trom 
dust and dirt; sizes following are for complete unit: 
Bore and Shaft Se 
(max diam, Diam Length* Torque? (07-'". . 
Model in.) (in.) (in.) Light Medium ( 
CL-51 % 1 1% 10 30 1 
CL-61 vs 1¥, 23; 40 128 t 
CL-71 4 2 345 150 150 
*Bored hub and housing, excluding shaft, tNominal. : 
Pr 


Design: One-way roller, including bored hub, housing, | 
and shaft; sub-assembly of cam and roller assembly | 
(shown) also available, consists of square cam bored 
as hub, 4 springs, 2 retainers; all steel, with hard- 
ened parts, bronze or roller bearings supplied for 
volume use, 

Application: Recording instruments; business ™a- 
chines; motion-picture projectors; sewing machines, 
automatic vending machines; servomechanis™s, 
lubricant pumps; control devices. 
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NEW PARTS 


BREAKAWAY COUPLING 29 
.. + carries electric, fluid and gas lines 


g. B. Wiggins Oil Tool Co. Inc., 3424 E. Olympic Blwd., 
Los Angeles 23, Calif. 


Essentially, a quick- 
disconnect electric 
coupling, this unit 
can also carry fluid 
lines in the same en- 
velope. 





4 


Size: Custom built to accommodate standard inserts. 

Service: Carrying electric, fluid or gas lines; break- 
away point can be set by controlling spring tension; 
can be connected or disconnected with fingers, with- 
out wrench; working parts can be sealed off from 
water, ice, mud, sand and dirt; pressure-proofed to 
750 psi. 

Design: Quick-disconnect; mating halves are pushed 
together to connect, pulled to disconnect; uses any 
standard inserts, such as Amphenol, Breeze, Win- 
chester, Bendix, Scintilla, etc.; envelope configura- 
tion can be flange, ring, or any other shape; socket 
or nipple can be mounted permanently without af- 
fecting breakaway action. 
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MAGNETIC TRAP 31 
.- has full flow over large magnet area 
Tri-Clover Machine Co., Kenosha, Wis. 


Pie-shaped magnet 
Segments provide an 
increased number of 
gaps across which ma- 
terial can be trapped. 





Size: 2, 3 and 4 in. OD. 

Service: Removing tramp iron and stray metal from 
food and chemical products, oil and water; wide, 
flat, streamlined body design brings fluid over mag- 
net segments at decreased velocity which aids trap- 
ping action and reduces agitation usually present in 
traps having a baffle. 

Design: Permanent magnets in 4 or 6 pie-shaped seg- 
ments, depending on size, which provide 4 or 6 gaps 
plus magnet center for trapping material; type 316 
wrought stainless steel, unpolished or highly polished; 
pipe body, gasket and magnet are fastened together 
with easily removed ring clamp, closed with over- 
center latch; available with Acme sanitary threads, 
Van Stone ends or IPS screw threads. 
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TELLURIUM COPPER 30 
. « « has high machinability, conductivity 
Chase Brass & Copper Co., Waterbury 20, Conn. 


Unlike leaded copper alloys, this alloy may be hot 
or cold worked. 


Form and Size: Extruded shapes, or tube with round 
cross-section inside and hex or octagonal outside 
also available; 


Form Temper Size (in.) 

Round rod Half hard ys to 2% diam 
Hard to 1 diam 

Hex rod Half hard to 1% across flats 

Square bar Half hard ys to % sides 

Round tube* All % to 3 OD 

Round wire 144-% Hard 0.039 to 0.203 diam 
\%-% Hard 0.203 to 0.562 diam 
%-\%4 Hard 0.562 to 0.750 diam 





“Wall thickness, 0.049 to 0.500-in. for annealed or general- 
purpose, 0.049 to 0.250-in. for hard, depending on OD. 


Service: Electrical conductivity, 90% of copper; ma- 
chinability, 90% of free-cutting brass; excellent hot- 
working characteristics, good cold-working; high 
thermal conductivity; essentially same corrosion re- 
sistance as copper. 

Properties: Alloy containing 99.5% copper, 0.5% tel- 

lurium; tensile strength, 38,000 to 42,000 psi in half- 

hard condition, 44,000 to 54,000 in hard condition, 
depending on form; hardness (Rockwell) averages 
40-45B in half-hard condition, 45-50B in hard; den- 
sity, 0.323-Ib per cu in. at 68 F; modulus of elas- 
ticity, 17 million psi; thermal conductivity, 205 Btu 
per sq ft per ft per hr per deg F. 
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PRESSURE SNUBBERS 32 
. . - damp pulsations in fluids being gaged 
Equipoise Controls Inc., P.O. Box 269, Bronxville, N.Y. 


1/4" o 1/2" 
PIPE THREAD 







Rapid pulsations or vibra- 1/4" of 1/2" 
tions are smoothed out to 


average values. 


Size: 4-in. SPT—%-in. hex, 
1% in. long; %-in. SPT— 
1% in. hex, 1% in. long; 
filter disk, %-in. thick. 

Service: Causes normal average pressure changes to 
be registered at gages, reducing wear or pressure 
shock; can filter small quantities of fluids, act as a 
metering device, or confine mercury in manometers; 
stainless steel bodies for 20,000 psi, brass bodies for 
15,000 psi; 


POROUS 
STAINLESS STEEL ‘ 
FILTER DISC 1/6" THICK 








Grade Service Capacity (cfh) 

G Air, gases, gasoline, Freon, etc., having 1.1 
viscosity less than 1 SSU 

E Water, kerosene, light oils, etc., having 3.0 
viscosity from 3-300 SSU 

F Special applications of G and E 2.0 

D Oil, etc., having viscosity above 300 SSU 6.5 

HX Mercury manometers, diaphragm gages, 0.4 


etc. 
HXX Extreme damping, violent pulsations av- 
eraging from 2000 to 7000 per min 


*At 1 psi differential pressure, 


Design: Brass or 18-8 stainless steel body with porous 
Type 304 stainless steel disk. 
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NEW PARTS 


CONVEYOR BELT 
. .. has nonskid surface for steep inclines 
Baldwin Belting Inc., 76 Murray St., New York 7, N. Y. 





33 


Nonskid cover is said to grip like the tread on a tire. 


Designation: Tread-Top. 

Size: s:-in. thick; up to 48 in. wide. 

Service: Conveying packages or articles up inclines of 
25 to 30 deg, depending on type of article; nonskid 
cover; belt cover will not mark product, is easily 
cleaned; will run over pulleys as small as 2 in. 
diam; water-proof; minimum shrinkage; max tem- 
perature, 200 F; tensile strength, 700-900 lb per 
in. width; recommended loading, 70-90 lb per in. 
width; ply adhesion, 18-22 lb per in. 

Design: Three-plies of 16-oz closely woven duck with 
0.010-in. skim coat of natural rubber between plies 
and -in. treaded cover of brown natural rubber; 
not folded and has no splices; can be joined with 
No. 25 alligator or No. 4 clipper lacing, or can be 
made endless with vulcanized multiple-step lap joint. 
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SYNTHETIC RUBBER PARTS 35 
. «handle hot oil or synthetic lubricants 


Acadia Synthetic Products Div., Western Felt Works, 
4035-4117 Ogden Ave., Chicago, 23, Ill. 






Developed to meet specification MII-R-7362, a new 
compound is used for applications where oil trans- 
mission lines are subject to high temperatures. 


Designation: 56243. 

Size: Molded parts to 20 in. OD by % to %-in. thick; 
extruded sections to approx 2 x 2 in. cross section; 
die cut parts to %-in. thick, approx 18 to 20 in. OD 
or square. 

Service: As gaskets or parts to handle or seal greases 
or hot oils; meet specifications MIL-R-7362 and 
MIL-G-3278, also applicable parts of specifications 
MIL-L-7808, MIL-L-6085, MIL-L-6387 and MIL-O- 
6085; original properties as follows; Shore Durome- 
ter hardness, 65; tensile strength, 2330 psi; elonga- 
tion, 320%; modulus of elasticity at 100% elonga- 
tion, 410 psi. 

Design: Molded, extruded or die-cut of special syn- 
thetic rubber compound. 
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LEADED STEELS 34 
. . . free-machining for fast production 
LaSalle Steel Co., 1412 150th St., Hammond, Ind. 


One of these steels, avail- 
able as bar stock, can re- 
place brass where corro- 
sion is not a factor. 


Designation and Size: Super 
La-Lead, %-in. through 
1% in. rounds, 36-in. 
through 1 in. hexagons; | 
Leaded TS 4140 Modified, | 
%-in. through 3 in. rounds, 
%-in. through 1% in. hexagons. 

Service: Super La-Lead machines at speeds approach- 
ing those of brass, is intended as substitute on parts 
not subject to corrosion as well as regular steel ap- 
plications; Leaded TS 4140 Modified machines 4% 
faster than comparable nonleaded grade, with ap- 
proximately same heat-treating characteristics, 
hardenability and mechanical properties. 

Properties: Composition of Super La-Lead is C 0,13 
max, Mn 0.8-1.2, P 0.04-0.09, S 0.4-0.5, Pb 0.15-0.35, 
balance Fe; composition of Leaded TS 4140 Modified 
is C 0.39-0.47, Mn 0.75-1.05, P 0.04 max, S 0.04 max, 
Si 0.20-0.35, Cr 0.7-1.0, Mo 0.08-0.15, Pb 0.15-0.35. 
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NEEDLE VALVES 36 
.-- gland type, for close flow control 


Lunkenheimer Co., Cincinnati 14, O. 





These gland-type valves are 
small and compact. 





Designation and Size: 906 
(bronze stem) and 907—¥%, 
%, %, % and 1 in. pipe sizes; 
906 (steel stem)—%,% and 
%-in; 1565—%, %, %-in; 
1566—%4, %-in. 

Service: Pin-point control of 
flow in small lines; hand- 
wheel is “nonslip” design, needle point and valve 
seat always accurately aligned. 

Design: Gland-type bronze needle; 906 is globe type 
with bronze or cadmium plated carbon-steel stem, | 
907 is angle type with bronze stem; 1565 is globe in- | 
dicator type, with serrated handwheel having num- | 
bered graduations on its face and spring clip to | 
hold valve securely at setting; 1566 is angle indi- 
cator type, deep stuffing boxes with hexagon gland 
followers; steel stem design has smaller seat open- 
ing for finer reguation. 





be 
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SHOULD your application be diffi- SHEET BRONZE] 
cult or impossible to lubricate, where Plain or 
excess oil may damage the product, | 





where lubrication might be neg- 
lected, one where heavy duty 
service is not a factor, or one requir- : — BRONZE 
ing self-alignment . . . investigate : aiid 
the advantages of Ledaloyl Bearings , 
and Parts. New uses are being dis- \ 
covered continually. In each appli- BRONZE-ON- | 
cation you can make substantial | Fay 
savings. Ledaloyl Bearings and Parts are extremely low 
SEND FOR in cost because they are produced by powder metallurgy, 
molded to shape, and require no machining. They are 
DATA SHEETS impregnated with oil and in service become self-lubri- 
GIVING PROPERTIES cating. In many applications they give the utmost in 
service. Johnson Engineers will gladly help you de- 
OF LEDALOYL termine whether you should use Ledaloyl bearings. 
a Write for appointment. 








SLEEVE BEARING JOHNSON BRONZE CO. 525 South Mill St., New Castle, Pa. 
HEADQUARTERS 


SINCE 1901 JOH NSON cb EARINGS 
Sle 


eve-\ B) ype 
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GALVANIC COATING 37 
... applied cold by brush, spray or dip 


Galwanite Corp., 40 W. 29th St., New York 1, N. Y. 


Offering true cathodic protection, this coating com- 
bines with the base metal to set up electrical con- 
tinuity. 


Designation: Galvanite. 

Form: Liquid containing 96% zinc by weight. 

Size: %4-pint, 1-qt, 1 and 2 gal or quantity lots. 

Service: Protection of ferrous metals for 600 hr against 
20% salt spray at 95 F; protects against dilute 
acids, inorganic salt solutions, high humidity, sea 
and fresh water; temperatures to 350 F; fulfills 
copper-sulphate and adhesion-bond tests for hot- 
spelter galvanized steel; provides protection over 
previously rusted surfaces; coverage, 625 sq ft per 
gal: dries tack-free in 40 min; air-dries in 48 hr. 

Properties: Cathodic cold galvanizing compound which 
deposits a film precipitate in the galvanic zone; iron 
salts formed are precipitated by zinc hydroxide as 
a clinging, protective form of rust. 
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VERTICAL MOTOR 39 
. .. mounts directly on support columns 


Hoover Co., Kingston-Conley Div., 68 Brook Ave., 
N. Plainfield, N. J. 


Designed for sump pumps, 
this motor may also be ap- 
plied to agitators, mixers and 
milk coolers. 


Size: 44-hp. 

Service: Output speed, 1725 rpm from 115 v, 60 cycle 
ac; cool-running; drip-proof. 

Design: Split-phase; heavy-duty ball thrust bearing; 
built-in float switch; automatic thermal] protector; 
8-ft rubber-covered cord and plug. 
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DRUM SWITCH 38 
. « » for manual reversing of small motors 


Square D. Co., 4041 N. Richards St., Milwaukee 12, 
Wis. 

Indexing is smooth, positive 
and shockproof. 

Designation: Class 2601, type A. 

Size: 4% in. high, 2% in. wide, 
2% in. deep, excluding handle. 

Service: For across-the-line 
starting and reversing of 
squirrel-cage, single-phase ac 
motors designed for revers- 
ing, and series, shunt and 
compound dc motors; 


Type Volts ——— ———— Horsepower———_———_ 
Single-phase ac Polyphase ac De 
\G-3* 115(110) 

230( 220) 
\G-11 115(110) 

230( 220) 

440-550 
\G-2T§ 115(110) 

230(220) 

440-550 
§ NEMA size 


* Breaks 2 lines. | Breaks 3 lines 


Design: Three copper movable-contact segments on 
main operating shaft are moved by handle to con- 
tact stationary copper contact fingers; starwheel 
and spring-loaded cam provide maintained-position 
operation, but can be converted to momentary con- 
tact without additional parts; NEMA general-pur- 
pose type 1 enclosure; two %-in. conduit openings in 
bottom. 
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MINIATURE INDICATORS 40 | 
. - « Show liquid level or valve position 


Minneapolis-Honeywell Regulator Co., Industrial Div.. 
2954 Fourth Ave. S., Minneapolis 8, Minn. 


Pneumatically operated, these 
indicators give the illusion of 
a liquid-level sight glass with 
a colored metal tape which 
moves vertically behind the 
indicating scale. 


Size: 3% in. wide, 6% in. high, 15% deep; pane! cut- 
out, 1% x 5% in.; scale length, valve-position unit 
—3¥% in., liquid-level indicator—3% in. 

Service: Indicating liquid-level or valve position from 
3 to 5 psi signal from pneumatic transmitting means, 
reproducibility, 1% full scale; error, less than 2% 
full scale; alarm signal is actuated at high or low 
level. 

Design: Standard 3-15 psi pneumatic receiver actuates 
linkage with a force of %-lb per 1% full scale to 
position colored metal tape positively; direct or Te | 
verse action; scale divisions, 25% for valve-position, 
2% for liquid-level indicator; alarm switches are 
placed so that actuation occurs automatically at 
high or low level, or may be adjusted throughou! the 
full scale range. 
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for fast response 
close control 


dean make and break \Z 


Stevens Type C Thermostats 


@ APPLIANCES 

@ ELECTRONIC APPLICATIONS 
@ CRYSTAL OVENS 

@ OSCILLATORS 

@ RADAR 

@ COMPUTERS 


HERMETICALLY SEALED 


STANDARD 


@ Stevens Type C* thermostats, compactly designed J 
for equipment requiring a high degree of temperature yy 
stability, feature an electrically independent bimetal 5 
that responds only to heat from controlled device. 

Contacts open only when bimetal overcomes spring 
pressure and friction of bimetal strip against contact 
spring surface—for a clean, positive break. 


Supplied with virtually any type terminal in 
standard or hermetically sealed styles, Stevens Type C 
thermostats open or close the circuit upon any predeter- 
mined temperature rise from—75° to 600°F. 

Get faster response, closer temperature control. 
Specify Stevens Type C thermostats in your product 
—for better performance and longer life. A-3967 


* PATENT APPLIED FOR 


STEVENS 


anufacturing company, inc. 


ANSFIELD, OHIO 


i) Temp crystal oven courtesy of James Knights Co., Sandwich, Ill. 
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SILICONE RESIN 41 | METAL PRIMER 
. -- has high-temperature bonding strength ..- dries for recoating in 3 minutes 


General Electric Co., Chemical Diwv., Pittsfield, Mass. Thompson & Co., Oakmont, Pa. 


Bonding strength and hardness is claimed to be re- Drying completely within 10 min, this primer can 
tained at temperatures 50-90 C above any other be covered with lacquer without lifting or crazing. 
known commercially available silicone resin. 
Designation: SP-3523H. 

Designation: SR-98. Form: Liquid. 

Form: Light amber liquid with 50% solids content. Size: 1 and 5 gal cans; 55 gal drums. 

Service: As Class H insulation where vibration is a Service: Protecting ferrous metals with satin flat fin- 
factor; can be used to treat glass cloth, asbestos ish; test of 0.00075-in. thick film shows salt-spray 
paper or cloth and mica products; suitable for bond- resistance (ASTM) of 250 hr, humidity resistance 
ing and impregnating coils; when filled with inert (100% relative humidity at 100 F) of 500 hr, water- 
material such as mica dust or tale to 25-50% by immersion resistance (room temperature) of 250 hr; 
weight, resulting paste may be applied between can be used without finish coat to provide several 
coil insulation layers as heat-stable seal; can be months’ protection; applied by spray, brush, flow 
thinned with xylene, toluene or petroleum spirits. coat or dip. 

Properties: High bonding strength, hardness and low Properties: Iron oxide, zinc chromate primer; dries for 
plastic flow; high abrasion resistance and film recoating in 3 min, completely in 10 min. 
strength; requires no catalyst. 


For more data circle MD 41, Page 205 For more data circle MD 43, Page 205 





SMALL WICK OILER SOLENOID VALVES 44 
. . feeds filtered oil to bearing . . - have sliding metal-to-metal seal 


Oil-Rite Corp., 2376 Waldo Blwvd., Manitowoc, , Barksdale Valves, 1566 E. Slauson Ave., Los Angeles 
11, Calif. 


Tubular sealing members have 

’ 5 , a wiping action that removes 

Especially useful in dusty surroundings, foreign matter from the slide. 

these oilers are simple, sturdy and dust- 

proof, 

Designation: Shear-Seal. 

Size and Service: Scoring, lodging 
of pipe scale or other foreign 

material is prevented by wiping 

Designation: WOB. action of seals; for air, hydraul- 

Size: %-in. pipe thread -in. ic oil or water; low pressure 

i. . a “ : ei op drop; solenoids for 110, 220 or — 

~ \ fiir Ar. * oy 440 v ac; pipe sizes, in., are available for different 
A-650-1 a % 1% % valve types and pressures as follows: 
A-652-4 % if 2 - 
A-G8S-4 % 1Ys 2Ys 1% Seen. dina 

Service: Feeding filtered oil to bearings; oil of light or a —— 

medium body must be used for proper capillary ac- lout aus 
tion; dustproof; wicks are easily removed and re- ———— 
placed. *1000 psi air. 11500 psi air. §Dual solenoid. 

Design: Wick-feed; oil is carried out of reservoir Design: Solenoid, normally open or closed; hardened 
through wick over standpipe to bearing by capillary and lapped tubular seals are forced against rec- 
action plus siphon effect; one-piece hexagonal brass tangular slide by line pressure, and provide sliding 
bodies and knurled brass screw tops machined from metal-to-metal seal; corrosion-resistant steel seals. 
solid bar stock. 








For more data circle Mi) 42, Page 205 For more data circle MD 44, Page 205 
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ALLOY PRECISION 


en7 


To Executives Charged with Responsibilities 
“ of Design, Development and Production: 




























Tings Company 


EAST 45th ST. AND HAMILTON AVE. e CLEVELAND 14, OHIO 






This is intended to call your attention to the Mercast frozen 





= mercury process of investment casting -—— a development that manufacturers 

7e 

“ find helpful in solving difficult design and production problems, We . { 
al 

“ suggest that you immediately investigate this versatile process which Crys 


makes available one-piece shapes previously impossible to cast or machine. 


Frozen mercury patterns and our special ceramic investment 
material permit surface finishes and dimensional tolerances never before 
available in foundry production, For example, +.002 to .003" per inch is 
consistently held, In many applications, our castings require no finish 








assembly, or were too costly to make at all, Wire 
s ott : 
ast < rH mee metallurgists can help you get mass production in such hard- 


to-machine metals as pure nickel, Hastalloy B, Rexalloy 108, stainless, 
Stellite, and others, both ferrous and nonferrous, at exceptionally close 
tolerances, Current applications — radar, aircraft, automotive, 

electrical, and machinery — indicate the wide, economical adaptability 

of mercasting. Here may be the answer to your problems involving design = 
++. materials ... costs ... weight .., time .., machining capacity, Mi 





If this discussion suggests use of mercastings by your company, 
write to Dept. A-4 for Bulletin 706 — or tell us your specific problems, 
Our metallurgists and Mercast engineers will be glad to serve you. 


lag (psa fablonge fvgpnyy 
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TRACING TABLE 45 
. . - of welded-steel construction 
Stacor Equipment Co., 473 Troy Ave., Brooklyn 3, N. Y. 


Finished in hard-baked ham- 
mertone gray, this table is 
available in two sizes of 
tracing surfaces. 


Size: Tracing surfaces 20 x 25 in., 24 x 36 in. 

Service: For general-purpose tracing; tracing surface 
angle is adjustable; fluorescent reflector designed 
to prevent eye strain. 

Design: Welded-steel frame; fluorescent reflector with 
smooth glass working surface and sand-blasted 
underside for diffused lighting; 20 x 25-in. surface 


furnished with two 20-watt fluorescent lamps, 24 x. 


36-in. surface with two 30-watt lamps; two adjusting 
arms raise and lower tracing surface. 


For more data circle MD 45, Page 205 


PLASTIC SHEETS 
..- for drafting and lofting 
Di-Noc Co., 1700 London Road, Cleveland 12, O. 


SPECIAL PENCIL AND INK 
RECEPTIVE COATING 





Yi ; 
CAAAAAAALAALADARANANT 
EEA 
These translucent clear vinyl sheets have pencil and 
ink receptive coating on work side. 


LAMINATED GLASS FIBERS 


SEMI-MATTE BACK 


Designation: Dinoglass 

Size: 0.010-in. thick sheets in sizes from 8% x 11 in. 
to 50 x 108 in. 

Service: Full-scale drafting and aircraft lofting; sheets 
are dimensionally stable, thermal coefficient of ex- 
pansion is 0.0000247 in. per in. per deg F. 

Design: Vinyl sheets press laminated with glass fibers; 
press-planished semimatte finish one side, pencil 
and ink receptive coating other side. 


For more data circle MD 47, Page 2065 








PLASTIC TEMPLATE 
. . - for isometric ellipses 
Rapidesign Inc., P. O. Box 592, Glendale, Calif. 


Slot arrangement per- 
mits all three axes in 
one elevation to be 
drawn without turning 
template. 


Designation: 123 

Size: 11 in. wide, approximately 6% in. high, 0.040-in. 
thick. 

Service: For isometric drafting; 38 ellipses, in 1/32- 
in. increments from %-in. to 1-in., in 1/16-in. in- 
crements from 1-in, to 1 9/16-in.; pencil allowance 
for accuracy. 

Design: Ellipses grouped around three slots which 
form isometric axes; with base of template on 
straight edge, ellipses line up with vertical axis; laid 
on left edge, ellipses line up with left-hand eleva- 
tion; laid on right edge, ellipses line up with right- 
hand elevation; printed ellipse dimensions referred to 
axis center lines; cutouts are machine milled; plastic. 
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DIAL INDICATOR 48 
. . . features built-in hole attachment 
Lufkin Rule Co., 1730 Hess Ave., Saginaw, Mich. 


One-piece construction of base 
and shank provides lightweight 
rigid mounting for indicating 
mechanism. 


Designation: 399A 

Size: 1%-in. diameter dial; ap- 
proximately 5%%4-in. overall length with hole attach- 
ment in place. 

Service: Indicator range, 0.200-in. (two revolutions of 
dial hand); hole attachment range, 0.125-in.; dial 
reads clockwise from 0 to 50 to 0; scale divisions, 
0.001-in; zero position of dial adjustable. 

Design: Indicating mechanism mounted on bar which 
forms base and shank of indicator; jeweled thrust 
bearing; movable outside knurled bezel ring con- 
tains dial; bezel clamp is provided for tension ad- 
justment; hole attachment screws directly to base: 
contact point extends out of back of case and is per- 
pendicular to dial. 


For more data circle MD 48, Page 206 
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You buy what is 


behind the name 


When you buy an ADLAKE product, you 
receive something with it that never shows 
up on an invoice . . . the integrity of the 
manufacturer. 


Integrity is made up of many things. In the 
case of ‘The Adams & Westlake Company, 
it’s a combination of 


® Experience Almost a century of manu- 
facturing know-how is behind each ADLAKE 
product. 


® Facilities A modern manufacturing plant 
covering 10 acres with an unequalled staff 
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of specialists to maintain the high level of 
ADLAKE workmanship. 


® Good Faith ADLAKE’s policy has always 
been to keep faith with its customers. For 
that reason, no effort is spared to make 
sure that every purchaser gets precisely 
what he bargained for and that he is always 
satisfied. 


This integrity is an integral part of every 
ADLAKE Mercury Relay ...as thousands of 
dependable, economical installations in an 
amazing variety of industries will testify! 


Adams & Westlake 


COMPANY 
Established 1857 + ELKHART, INDIANA + New York + Chicago 


Manufacturers of 
Hermetically Sealed ADLAKE Relays 





EQUIPMENT | 


ROTARY ACCELERATOR 49 
. . - for acceleration testing and calibrating 


Statham Development Corp., 12411 W. Olympic Blwd., 
Los Angeles 64, Calif. 


f 


Controlled variable centri- 
fugal acceleration is pro- 
vided in this device by a 
rotating circular table. 


Size: 16% in. high, 23% in. | 
square; weight, 120 lb; 16-_ . ; 
in. diameter rotating table. 

Service: Acceleration range, 0.1-100g at 5-in. radius; 
table speed range, 0-1000 rpm; load limitations, 1 Ib 
at 1000 rpm, 5 Ib at 200 rpm; power requirement, 
115 or 220 v, single-phase, 60-cycle. 

Design: Table drive is %-hp, 3600-rpm electric motor 
with variable-speed Graham transmission; table speed 
controlled by crank coupled to transmission; ap- 
proximate table speed indicated by rpm dial, four 
stroboscopic disks are provided for precise meas- 
urement; power and signal leads connected to control 
panel on front of case; solid coin-silver slip rings and 
silver graphite brushes; Dural table; plywood case 
with safety-glass cover for observation. 

Application: Calibrating or testing instruments, elec- 
tronic subassemblies, small mechanisms, or other 
similar equipment. 
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CYCLING TIMER 5) 
. .- provides wide range of time cycles 


Becker — Co., 3020 N. Cicero Ave., Chicago 
41, Il. 


Adjustable plug-in tim- 
ing units can be used to 
obtain widely varying 
time-cycle limits. 


Designation: Add-A-Cycle 

Size: 13% in. wide, 5% in. 
high, 5 in. deep. 

Service: For component testing or process timing; six 
adjustable timing unit ranges—1.5-12 seconds, 3-24 
seconds, 15-120 seconds, 1.5-12 minutes, 4-30 minutes, 
15-120 minutes; each timer can take two timing 
units; timers can be cabled together and group- 
operated to provide any number of time cycles; 
normal rating, 10 amp, 115 v, 60 cycles. 

Design: Plug-in timing units reduce set-up time to 
minimum; each timer has two plug-in positions with 
individual switches; any plug-in timing unit in a 
sequence may be skipped without affecting other 
units; operating instructions printed on top of case; 
special ratings available; process time’s are cus- 
tom built with wall-mounting case and any required 
number of adjustable plug-in units; finished in gray 
hammered lacquer. 


For more data circle MD 51, Page 205 








HAND TACHOMETERS 50 
. .- have improved indicating mechanism 
O. Zernickow Co., 15 Park Row, New York 7, N. Y. 


Speed-indicating hand makes 
almost two complete revolutions 
for each of the three range set- 
tings. 


Designation: 33, 44 O-Z Universal 
Size: 3-in. dial; overall length, 5% 
in.; carrying case, 6% x 4% x 
3 in.; tachometer weight, 18 oz; 
with case and accessories, 30 oz. 
Service: For measuring rpm or 
fpm speeds; accuracy of 0.5% at any reading; reads 
in either direction of rotation; unaffected by changes 
in temperature, electricity, magnetism and moisture 
or by rapid acceleration and normal overspeeding; 
operates in any position; triple-selective speed range: 
Type Ranges (rpm) 
33 25-300 250-3000 2500-30,000 
44 30-400 300-4000 3000-40,000 
Design: Centrifugal-governor type with new patented 
cross pendulum; inside scale of dial is read with first 
revolution of indicator, outside scale with second 
revolution; wind-vane type damping mechanism; 
ranges spring-locked in position, shifted by rotating 
knurled cap; ball and jewel bearings; aluminum-alloy 
housing; furnished with case, wheel, extra tips. 
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BRIDGE BALANCE 52 
... has eight data channels 


Consolidated Engineering Corp., 300 N. Sierra Madre 
Villa, Pasadena 8, Calif. 


This instrument acts 
as measuring unit 
and control center 
between recording 
oscillograph and elec- 
trical data sources. 


Designation: 8-108 

Size: 16% in. long, 7 in. high, 7 in. deep; weight, 21 Ib. 

Service: For direct recording of output of four-arm 
strain-gage bridges or resistive-type pickups without 
amplifiers; takes up to 8 pickups of 120 to 350 ohm 
resistance; individual bridge voltage adjustment 
from level of supply voltage, 28.5 v dc max, to mm 
of 2.0 v on 350 ohm bridge and 1.1 v on 120 ohm 
bridge; may be used with pickups of less than four 
active arms if dummy external gages are added; 
output stable +2 per cent of full scale within am- 
bient limits of —20 to 60 C, 0 to 95 per cent relative 
humidity, 0 to 0.060-in. double amplitude vibration 
(up to 60 cps). 

Design: Battery-operated circuits; built-in 30 v full- 
scale voltmeter and 50-0-50 microampere balance 
meter connect to any channel by selector switches; 
inadvertent changes in balance of channel prevented 
by automatic-locking control; polarity of each chan- 
nel reversed by switch on front panel; plug-in coD- 
nectors; grey, wrinkle finished cabinet. 


For more data circle MD 52, Page 205 
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Even after complete submersion for protracted periods, or when exposed 
to weather extremes, heavy duty Switches must be in perfect condition to 
make an alternate source of power immediately available the instant cable 
trouble occurs. Any Seal failure at the point where the operating shaft THE 
extends through the wall of the hermetically sealed tank might be serious. ROTARY 
To assure the Shaft-Sealing Certainty they must have, ROTARY SEALS SEAL 
have been the choice of leading Switch-makers for many years. PRINCIPLE 


Special adaptations of the time-tested ROTARY SEAL principle have 
been made to fit exactly the requirements of many different types and p a ‘ 
models of Switches—to give top efficiency in conjunction with other ele- @ practical solution of a uni- 
ments in the Switch design. Similarly, “tailor-made” applications have versally troublesome prob- 
been worked out by our Shaft-Sealing specialists for equipment in many lem. Our booklet "SEALING 
diverse fields, wherever Certainty in Shaft Sealing and care-free operation ST eae farong 
are essential for continuous satisfactory performance. Watve giudte cond ® te yew 
The experience of our engineers in adapting the ROTARY SEAL prin- without obligation. 

ciple to the particular require- 
ments of manufacturers in many 
fields is at your service to deter- 
mine the best method of assuring Shaft-Sealing Certainty for 


THE ff 
|) ‘ Is your application. It is usually best to call us in at the drawing- 
<r / sai board stage—we can often point out simpler and more prac- 


°o TA Ss tical ways to approach the Shaft-Sealing problem. 
— | 





EONS hal. bhi 


is the original approach to 
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How Pittsburgh Brushes 


SPEED: PRODUCTION 


1. Removing oil film from steel! 


Crown Cork & Seal Co., Inc., 
asked Pittsburgh engineers to 
recommend a brush suitable 
for washing oil film from steel 
before annealing. A “built- 
up” brush made of Tampico 
sections was installed. Oil 
and foreign matter were com- 
pletely removed without 
harming the surface of the 
steel. Production showed an 
immediate increase, and time 
saved due to fewer brush re- 
placements added to the 
overall savings. 


2. Satin-finishing brass fixtures! 


Frequent breakdowns and 
brush changes hampered Bas- 
tian-Blessing Company’s pro- 
duction of satin-finish parts 
for its products. Pittsburgh 
engineers recommended a 
crimped steel, standard 10" 
brush. Reports after three 
years’ use show Pittsburgh 
Brushes have increased pro- 
duction, improved quality 
and saved materials . . . while 
lasting three times longer 
than previous brushes! 


3. Removing burrs from steel! 


Problem: The National Elec- 
tric Company needed a brush 
to eliminate burrs and scale, 
yet the brush had to combine 
cleaning ability with long life. 
Solution: Pittsburgh designed 
a brush to specifications—a 
brush that was stiff and tough 
enough to penetrate, clean, 
and remove burrs and scale, 
and rugged enough to stand 
up. Result: An increase in 
efficiency; a jump in pro- 
duction! 


Let Pittsburgh Engineers Solve Your 

Brush Problems. Pittsburgh’s complete line of 

brushes of every type, for every purpose, will 

provide a practical and economical solution of Paaeet | 
any brush problem you might have. Drop us a we, 
line on your company letterhead for a copy of our new booklet 
that shows, through actual case histories, how Pittsburgh 
brushes help cut your operating costs. Address: PITTSBURGH 
Pirate Grass Company, Brush Div., Dept. W-1, 3221 
Frederick Ave., Baltimore 29, Md. 


PITTSBURGH 


Guor Viren 


BRUSHES * PAINTS * GLASS * CHEMICALS * PLASTICS 


PITTSBURGH PLATE GLASS COMPANY 


OF MACHINES 


John W. Greve 


F. S. Blackall Jr. 


John W. Greve has been named editor of The Tool 
Engineer, official publication of the American Society 
of Tool Engineers. He will be located at ASTE head- 
quarters in Detroit. Mr. Greve has been a member 
of the editorial staff of MACHINE DESIGN since 1939. 
For ten years prior to that time he was associated 
with Westinghouse Electric Corp. in the capacity of 
technical writer and editor. He received his B.S. de- 
gree in industrial engineering from Carnegie Institute 
of Technology in 1929. Mr. Greve is a registered pro 
fessional engineer in the state of Ohio, a member 0 
the Society for Experimental Stress Analysis, «n a5 
sociate member of the Society of Business Mazazine 
Editors and a life member of the Cleveland Engl 
neering Society, which he has served as president and 
also as chairman of the Machine Design Division. 


« 


Recently announced was the nomination of Fred- 
erick S. Blackall Jr., president and treasurer «f the 
Taft-Pierce Mfg. Co., Woonsocket, R. L., as president 
of the American Society of Mechanical Enginee’s for 
1953. His term of office will begin at the conc!usion 
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of the ASME annual meeting in December. Mr. Black- 
ill joined the Taft-Pierce Mfg. Co. in 1922. He became 
vice president and general manager in 1929 and has 
ben president and treasurer since 1933. A member 
of a four-man committee which went to London in 
1946, Mr. Blackall helped resolve the American and 
British differences in screw threads. His contribution 
to the development of the Unified Thread System, 
since adopted as standard by the United States and 
Great Britain, is regarded as of wide importance. Mr. 
Blackall is a Fellow of the ASME and a member of 
the American Society of Metals, American Society of 
Tool Engineers, Providence Engineering Society, 
American Ordnance Association, Newcomen Society, 
Sigma Alpha Epsilon and Theta Tau. 


. 


Worthington Corp., 
Harrison, N. J., re- 
cently named Ralph 
M. Watson as direc- 
tor of research. He 
succeeds Paul Diser- 
ens, who, although 
he has retired, will 
continue to serve the 
company in a tech- 
nical consulting ca- 
pacity in engineering 
and research. Mr. 
Watson received his 
B.S. degree in me- 
chanical engineering 
from the California 

Ralph M. Watson Institute of Technol- 

ogy in 1927 and one 
year later was awarded a Master’s degree from the 
same Institute. During the next nine years he served 
% engineer in municipal water works in California 
and as a graduate assistant in the California Institute 
of Technology. Mr. Watson joined the Worthington 
organization in 1936 as an engineer in the refinery 
pumps section of the Centrifugal Pump Div. in Har- 
tion. In 1942 he was made chief engineer of that 
livision and three years later was named assistant 
‘to the vice president in charge of engineering. He is 
4amember of Tau Beta Pi and the American Society 
of Mechanical Engineers. 

a 


John D. Judge has been appointed president of Tube 
Reducing Corp., Wallington, N. J., to succeed the 
late J. J. White. 


SJ 


The Hoover Co., North Canton, O., has instituted 
an experimental plan to carry out its research and 
development programs. According to Dr. G. Pierce 
Daiger, assistant vice president of engineering, a new 
unit, to be called the applied research group, has 
been organized and will be given broad creative as- 
signments in the electric appliance field. Three en- 
gineers have been appointed to the new group: Jack 
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TEST RESULTS .... 






















PALMETTO’ 0.) 


| 9000 


G-TRING ‘—- 


GHOSEN BY MAKERS 
OF PREGO PRESS <= 


Gives best performance 
of all packings tested 


Preco Incorporated of Los Angeles, Calif., makers of the 
20 ton hand operated Preco Hydraulic presses, needed a 
reliable packing . . . a packing which would hold 3200 psi 
at 140 F. Packing rings were to be installed in grooves 
cut in cast iron pistons operating at low speeds in honed 
mild steel cylinders . . . a lightweight motor oil to be 
used for hydraulic fluid. 


Make Their Decision 


C. L. Rector, Test Engineer, and Paul Anderson, Product 
Engineer, ran exhaustive trials on many packings . . . checked 
results—and made their decision: Palmetto G-T Ring! 


Why the Palmetto G-T Ring 


The Palmetto G-T Ring’s ability to seal without extrusion is 
outstanding. Performance without extrusion has been ob- 
tained with pressures-as high as 50,000 psi. 


















































Its principle of operation is unusually simple: 














HOW PALMETTO G-T RINGS WORK... 
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If a superior packing can solve a knotty design 
problem in your research department, contact 
Greene, Tweed for cooperative assistance. 
Write for literature on all Palmetto Packings. 


packing mow performance into wey application \ 


GREENE, TWEED & CO. wonra wauss, 



















PRONOUNCED "“MACK-IT” 


Mac-it %” x 2%" Hollow Set 
Screws have grip of more than 
17,000 pounds, 


Built for Strength! 


For the toughest kind of fastening jobs, 
the complete Mac-it line of heat-treated, 
alloy steel screws will give you the 
strength you need where you need it! 

Mac-it’s 38 years’ experience in the 
manufacture of these top-quality fasten- 
ers is your assurance of precision, uni- 
formity and strength. Sold through 
leading industrial distributors from 
coast to coast and in Canada. 


Other Mac-it products include: 


Hollow Lock Screws Socket Screw Keys 
Socket Head Cap Screws Square Head Set Screws 
Stripper Bolts Hexagon Head Cap Screws 
Hollow Pipe Plugs -.. and many others 
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E. Duff, formerly section head in the electrica) labo. 
ratory; Melvin H. Ripple, a designer in the develop. 
ment group; and John E. Vance, formerly staff de. 
signer in the development group. 

° 


George S. Cherniak has been named vice president 
of engineering for Control Engineering Corp., Canton, 
Mass. He will be responsible for the corporation’s ep. 
gineering operations, including the development of 
new products, and applications of existing products 
and facilities to new problems. Mr. Cherniak was 
formerly executive engineer for Anderson-Nichols é 
Co. 

. 

Formerly manager of engineering, Harold A. Strick. 

land has been named vice president and manager of 


engineering for Hotpoint Co., Chicago. 
* 


Boris Osojnak, who had been engineering super- 
visor of the research and development department of 
Heyl & Patterson Inc., Pittsburgh, recently joined 
Paxton Engineering Co. of Los Angeles as project en- 
gineer. The Paxton company is an affiliate of Mc- 
Culloch Motors Corp. engaged primarily in develop- 


ment and research for the parent organization. 
e 


To supervise the company’s entire engineering de- 
partment, Richard T. Johnstone has been appointed 
chief draftsman of Snyder Tool & Engineering Co. 
Detroit. Mr. Johnstone joined the company’s contro! 
engineering department in 1950, designing electrical 


and hydraulic systems. 
+ 


Ambrose C. Miller recently joined The William 
Brand & Co. Inc., Willimantic, Conn., as product et- 
gineer. Mr. Miller comes to his new position from 
the Philco Corp. in Philadelphia, with whom he has 


been associated since 1927. 
- 


The promotion of C. J. Breitwieser to director of 
engineering has been announced by P. R. Mallory & 
Co. Inc., Indianapolis. Previously executive assistan! 
to the vice president in charge of engineering, he now 
assumes direct responsibility for the company’s cel 
tral research laboratories and general engineering 
staff, as well as functional direction of divisional el 
gineering departments. Dr. Breitwieser came to Mal. 
lory in June 1951 from Consolidated Vultee Aircraft 
Corp., where he served as chief of electronics ané 


head of the engineering laboratories. 
. 


S. C. Leyland has been named manager of enginee! 
ing for the Westinghouse Electric Corp. Meter Di. 
He will be responsible for the design of all of the di 
vision’s products, including watthour meters, relays, 
instruments and auxiliary equipment. Mr. Leylane 
joined Westinghouse at East Pittsburgh in 1925 ane 
held various engineering posts there until he wé* 
transferred in 1931 to the Meter Div. as design ¢™ 
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In almost any product where motion is involved, light weight is a primary 
requisite. From airplanes to portable saws, magnesium, the lightest of all 
structural metals, pays off handsomely by allowing the addition of extra 
features without increasing weight! But that’s only half of the potent sales 
story magnesium has to tell. Of equal importance is its remarkably high 
strength/weight ratio. This advantage can be translated into profits by 
greatly simplified constructions can: Hs in lower production costs. To 
the designer, magnesium offers unprecedented flexibility with a variety of 
alloys possessing characteristics of strength, toughness, machinability and 
corrosion resistance. Fabricated magnesium is produced in all common 
forms: castings, forgings, extrusions, sheet and plate; and can be econom- 
ically worked by all standard shop practices. 

That is why we say, “If you design with light weight in mind, you will 
naturally consider the metal of motion . . . MAGNESIUM.” 


THE DOW CHEMICAL COMPANY 
Magnesium Department ¢ Midland, Michigan 
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Adds 50% 
t | gineer for indicating instruments. From 1941 until 
° Safe Top | his new appointment he served as manager of the re- 
f i i ion. i . Leyland as 
s ee ro | rs ret i lay engineering section. Succeeding Mr. y 
P manager of the Meter Div. is William K. Sonnemann, 
who has served as a relay design engineer for the di- 
vision since 1936. 











¢ 


Vard Ine., Pasadena, Calif., recently appointed 
M. D. Parmiter to the position of chief engineer and 
Richard E. Shafer to chief production engineer. 

© 


W. S. Shamban & Co., Los Angeles, has appointed 
Henry A. Traub as chief engineer and Frank R. Chaf- 
| fim as research director. Mr. Traub, who was for 

merly associated with Douglas Aircraft Co. Inc. in 
Santa Monica, Calif., will direct engineering activities. 
Mr. Chaffin, former assistant director of research of 
Specialized Instruments Corp., Belmont, Calif., will 
head fluorocarbon product research and development. 
- 




























Joseph W. Jensen has been named chief engineer 
of the Cedar Rapids Div. of Cherry-Burrell Corp., 
Chicago. He will be responsible for the design, de- 
velopment and inspection of all equipment produced 
by the division. Mr. Jensen had been associated with 
the J. I. Case Co. as a mechanical engineer. 

+ 


Minnesota Mining & Mfg. Co., St. Paul, has ap- 
pointed Donald R. Guthrie as executive engineer in 
charge of engineering research. Mr. Guthrie will or- 
ganize an engineering research group consisting of 
three sections: chemical engineering, machine devel- 
opment and instrument engineering. The purpose of 
the new group will be to provide specialized engineer- 
ing assistance to engineers in the company’s various 
product divisions. 
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A new multiple leaf spring holds the col- 
lar in place—enables this Lovejoy Coup- 






Robert S. Caruthers has joined the Lenkurt Elec- 
tric Co., San Carlos, Calif., as chief systems engineer. 







ling to withstand considerably higher For 23 years prior to his new assignment, Mr. 
speeds with complete safety. Free-float- | Caruthers had been associated with the Bell Tele- 
ing load cushions suspended between phone Laboratories. 






a ° 
heavy metal jaws—no metal-to-metal pow- 





Digs : A machine designer for Acme Engineering Co., Chi- 
er transmission. Instant adjustment for cago, Karl H. Nelson has been appointed an associate 
shock, vibration, surge, backlash and design engineer in the mechanism and propulsion de- 
partment at Armour Research Foundation of Illinois 
Institute of Technology. 







misalignment. No lubrication needed. 





Cushions available for every 2 


duty . . . 1/6 to 2500 h.p. 


WRITE TODAY FOR COMPLETE 
CATALOG AND QUICK- 
FINDING SELECTOR CHARTS 
Melpar Inc., Alexandria, Va., a subsidiary of West- 


inghouse Air Brake Co., has announced that Ralph | 
LOVEJOY FLEXIBLE COUPLING CO. Cole and Vernon C. Weihe have joined its engineering 

. . ° r i i - of the 
5018 W. Lake Street Chicago 44, Illinois staff. Mr. Cole was formerly technical director o 


Rome Air Development Center, and Mr. Weihe wa* 
Also Mfrs. Lovejoy Universal Joints and systems engineer for the Air Transport Association. 


lovejoy Variable Speed Transmissions 









Frederick G. Suffield was recently appointed engi- 
neering manager for Transco Products Inc., with head- 
quarters at the company’s Los Angeles plant. 

° 
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End slow, dangerous hand removal of work with a 
Schrader Air Ejection Set. Install Schrader Air Ejection 







mntil Gi Y Sets on your power presses—or any machines with moving 
Te. ive Ol] if parts to actuate a cam or sliding tripper. You'll find produc- 
1 as tion soars—up to 100% ... operator safety is boosted 50%. 
ann, Replace hand removal with Schrader Air Ejection and 
» di- e a watch your presses take a new lease on life. 
F PC tion Pro hlems (2) Replace wasteful, homemade steady air blasts with 
sted Schrader Air Ejection Sets. Air costs drop as much as 90% 
oe because Schrader Air Ejection Sets ration out just enough 
¥ air to do the igi. . synchronize your air blast with demand. 
Before you decide your old compressors have reached full 
is capacity, check with Schrader to see how to cut air waste. 
laf. Schrader Air Ejection Sets are delivered fully assembled and 
for- ready to go to work. Their low cost is more than repaid in 
in and hoo st just a few weeks. 
a ees See how Schrader Air Ejection Sets will help you plan 
ot s more effective use of machines. Write, describing the ma- 
~ pr oduction and Safety chines on which their use is contemplated—or fill out the 
= coupon below. 
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products 
control the air 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
476 Vanderbilt Avenue, Brooklyn 17, N. Y., Dept. V-2 





















Air Cylinders * Operating Valves ® 
Press & Shear Controls * Air Ejectior 
Sets * Blow Guns ® Air Line Couplers * 
Air Hose & Fittings * Hose Reels ® Pres- 
sure Regulators & Oilers * Air Strainers 
* Hydraulic Gauges * Uniflare Tube 
Fittings 
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The Welding of Non-Ferrous Metals 
















By E. G. West, technical director, Aluminum 
Development Association (Great Britain); pub- 
lished by John Wiley & Sons Inc., New York; 
565 pages, 5% by 8% inches, clothbound; avail- 
able from MACHINE DESIGN, $8.50 postpaid. 
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Written for the welder and student as well as th 
designer and metallurgist, this book provides basi 
information on the application of the various welding 
processes to nonferrous metals. The “how to” ap 
proach is used throughout in presenting the material 
however, brief explanations on the metallurgical, 
physical, and chemical phenomena encountered in 
welding have also been included wherever necessar 
for understanding. 
| The first five chapters are introductory and deal 
| briefly with weldability, properties important in weld- 
ing, fusion welding processes, resistance welding 
the art of fabricating Fiberglass ducts in shapes too processes and pressure welding. In the remaining ten 
complex for conventional materials. Arrowhead Rubber | chapters, which constitute the main portion of the 
Company’s custom-built Airtron ducting, made of | text, the welding of various nonferrous metals is cov- 
flexible rubber impregnated Fiberglass, offers many | ered. Materials treated are: aluminum, magnesium. 
advantages over metal. Ducts designed to individual | copper, nickel, lead, zinc, and their alloys; low melting 
customer specification can be made to practically any point metals; high melting point metals; and precious 
conceivable shape in experimental or production | metals. 
quantities at cost savings frequently as much as 45%. 
Tooling costs are reduced to a fraction—as compared 
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with metal. Costly metal forming, rivetin as) ° ° 
welding and ie are eliminated. 4 Association Publications It elin 
Aitsan Goats alter other waiyny Seatnnee. Wenge Elements of Hardenability: Complex in its mech-fiion k 
savings up to 50% are possible. Flexibility allows . d often defvi , lysis. hardenabil- It’s 
crushing without damage and easier installation. They weer — as Cy ing ara ram —_ wee * 
are self-insulating, immune to vibration and corrosion, ity has been the subject of extensive investigation hotel 
can be made to close tolerances with meta! fittings, and experiment. In this book the quantitative as except 
flanges and other features built in. pects of hardenability of steel and its underlying pitche 
The Airtron duct shown above solved a cramped space principles, where discernible, are discussed. The in-§compc 
problem encountered in the design of a heavy bomber. troductory chapter takes up the various types 0 wa t 
It’s typical of countless unusual ducting problems hardenability tests and is followed by a chapter the ac 
which Arrowhead engineers specialize in solving. the nature of hardening. Chapter 3 deals with th me 
‘ Speci 





nature of the quenching. process and the concludiné 
chapter covers the effects of alloying elements © 
hardenability. Clothbound in 6 by 9-in. size, the book 
by M. A. Grossmann contains 170 pages. Copies al 
available for $4.50 each from the American Societ) 
for Metals, 7301 Euclid Ave., Cleveland 3, O. 



















WRITE FOR CATALOG 
on Airtron and name of 
nearest sales engineer. 
Dept. A-40 
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How to Improve Engineering-Management Con 


o ancas munications: This report is a summary of the first 0 
sam a series of Executive Research Surveys sponsored b} 
AIRTROM DUCTS 






the National Society of Professional Engineers 
through its Professional Engineers Conference Boaré 
for Industry. More than 350 representative com 
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ARCOSI SILICONE 


a ~ DOWNEY, CALIFORNIA (Los Angeles County) 


FIRST 1s of precision “O” rings; PIONEER fab- 
ricotors of siheone rubber, ORIGINATORS of rubber-fibergloss ducting. 
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How you can check 


PRECISION GEARS 





e quickly... 






e conclusively ... 







e to closest tolerances 






with the 


KODAK CONJU-GAGE 


















































the 
icf GEAR CHECKER 
‘ing 
ap 
ial: To gear manufacturers and engineers faced 
cal Byith the problem of quantity production of 
infiight-tolerance gears, a Kodak Conju-Gage 
ar! BGear Checker provides the ideal solution. 
It's fast—the production gear is quickly 
lea! mounted and revolved against a Kodak Conju- 
old- §Gage Worm Section. The composite effect of 
ing §runout, base pitch and profile error, tooth thick- 
ten Boess variations, and lateral runout is recorded 
the Bautomatically for ready, permanent reference. 
ov- BAnd a single Worm Section can be used for all 
im. @spur or helical gears of any helix angle or any 
ing #diameter, as long as they have the same normal 
ous Mpitch and pressure angle. 
It's conclusive—Kodak Conju-Gage Gear 
Checkers conform to the composite gear-check 
principle recommended in the new American 
Sundard, “Inspection of Fine Pitch Gears.” 
eliminates arguments or questionable rejec- Kodak Conju-Gage Gear Checker, Model 8U, tests gears up 
ch- tion losses. to 82 inches in pitch diameter. Smaller models check gears 
bil-§ It's accurate—the inherent accuracy of the up to 1% and 41% inches, respectively. 









Kodak Conju-Gage Worm Section permits an 

exceptional order of precision, even in finer 

pitches. Specifications limiting tooth-to-tooth 

composite error to .0002” are easily met. Your To find out more, send for your copy of the 
own toolroom procedures can keep check on booklet, ““Kodak Conju-Gage Gear Testing 
the accuracy of the gaging master. And, unlike Principle.” It’s free, without obligation. Write 
circular masters, it can be reground to original to Eastman Kodak Company, Industrial Optical 
specifications and precision, if necessary. Sales Division, Rochester 4, N. Y. 

















(ONJU-GAGE ‘2. INSTRUMENTATION 


»..@new way to check gear precision in action 










To inspect all kinds of complex parts on a bright screen, Kodak also makes 
two highly versatile contour projectors. 
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conveyor belt 
helps make "a pretty 
kettle of fish”’ 


CONVEYOR BELTEB 


WASH TANK 


No joke intended! This Cambridge Woven Wire Conveyor Belt 
carries cleaned fish through a wash tank to remove scales and scrap 
so the fish will present an attractive appearance on retail counters. 


Cleaned fish are dropped from cleaning table A, onto the surface of 
conveyor belt B, passing through wash tank C. At the end of the 
tank hold down angles change the movement of the belt to a 60° 
incline. Stainless steel wire, used in weaving this belt, resists the 
corrosive attack of salt water in the wash tank, can be cleaned 
without damage by steam or by detergents added to the wash water. 


1qiIn this application, BALANCED BELTING 
provides low original cost and controllable belt 
travel. 1%” openings in belt weave permit free 
drainage of wash water and fish scraps. Angle 
cleats across the belt hold the fish during the 
movement up the incline. 


This is a typical example of the many types of production and 
processing problems solved by the use of Cambridge Woven Wire 
Conveyor Belts. Cambridge belts can be constructed from any 
metal or alloy to a wide range of meshes and weaves. Don’t fish 
around the next time you have a problem of combining movement 
with processing through heat, cold, liquids or corrosive agents. . . 
just call in your Cambridge field engineer for his 

experienced advice. Write direct or look under 

“‘Belting- Mechanical” in your classified tele- 

phone directory. 


The Cambridge 
Wire Cloth Co. 


Dept. N * Cambridge °, Md. 


FREE BELT MANUAL 
includes informa- 
tien on conveyor 
and conveyor-belt 
design, metal- 
lurgical data and 
belt maintenance. 
Write for your 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES copy today. 
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panies were polled on the subject of engineering-map. 
agement communications methods by questionnaires 
personal inquiries and consultations. The first five 
chapters of the report are devoted to the results of 
the survey and their interpretation. The concluding 
chapter presents a brief summary of the results and 
offers recommendations on how to improve communi- 
cations based on the survey findings. Paperbound, § 
by 9 inches in size, and containing 46 pages, copies 
of the report are available for $2.00 each from the 
National Society of Professional Engineers, 1121 Fif. 
teenth St., N.W., Washington 5, D. C. 


Proceedings of the Fifteenth Annual National Time 
and Motion Study and Management Clinic: Com. 
pletely transcribed in this 128-page booklet are the 
talks, papers and discussions presented before the 
1951 clinic of the Industrial Management Society in 
Chicago, Ill. Topics covered include: time study, 
motion economy, methods, plant layout, materials 
handling, wage incentives, maintenance, and human 
relations. Participating in the clinic as contributors 
were representatives of labor, management and gov- 
ernment. Paper-bound in 81% by 11 inch size, copies 
of the booklet are available for $4.00 each from the 
Industrial Management Society, 35 E. Wacker Drive, 
Chicago 1, Il. 


Manufacturer’s Publication 


A Compilation of Analog Transducers—by Mark T. 
Nadir: In order to utilize the cathode-ray oscillo 
graph for nonelectrical research, an appropriate trans 
ducer must be used to convert the effects to be meas 
ured into equivalent electrical signals. In this com- 
pilation, over 500 types of analog transducers are 
listed alphabetically by function. For each model of 
transducer, the manufacturer and mechanical and 
electrical characteristics are provided. In addition, 4 
transducer accessory listing and a tabulation of 
Geiger-Mueller tubes for radiation study are included. 
Containing 68 pages, this manual is paper-bound and 
81% by 11 inches in size. Copies are available fo 
50 cents each from Allen B. DuMont Laboratories 
Inc., Instrument Div., 1500 Main Ave., Clifton, N. J. 


Government Publications 


NACA Technical Series: Each of these reports ® 
8 by 1014 inches in size, paper bound and side-stapled 
and contains complete drawings and illustrations. Th 
following Technical Notes are available: 

2620. Principle and Application of Complementar! 
Energy Method for Thin Homogeneous and Sandwich 
Plates and Shells with Finite Deflections—33 pages 

2628. Bonding of Molybdenum Disulfide to 
Materials to Form a Solid Lubricating Film. 
Bonding Mechanism—16 pages 

2632. Corrosion of Magnesium Alloy ZK60A in Me 
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.. for clean 
performance 


The motor carrying a Fairbanks-Morse seal is your assur- 
ance of long, dependable service... the best in motor 
performance. 


o"e a Gi Why? In totally enclosed, fan-cooled motors, for ex- 
ample, Fairbanks-Morse brings you symmetrical dual-end 
ventilation, an exclusive feature that speeds cooling, 
eliminates “hot-spot” dangers . . . complete protection of 
vital parts from dust, chips and corrosive gases . . . for 
clean performance in the dirtiest locations. 


Whatever the drive problem on your equipment, you’ll 
find the one motor best suited to that application in the 
complete Fairbanks-Morse line. 


When you look for electric motors ...look for the 
Fairbanks-Morse seal. For over 120 years it has stood 
for the finest in manufacturing integrity —to all industry. 
Fairbanks, Morse & Co., Chicago 5, IIl. 


ld ey 
TY FAIRBANKS-MORSE 


WITH ANOTHER a name worth remembering when you want the best 





ELECTRIC MOTORS AND GENERATORS ¢ MAGNETOS « DIESEL LOCOMOTIVES AND ENGINES 
PUMPS « SCALES « HOME WATER SERVICE EQUIPMENT © RAIL CARS ¢ FARM MACHINERY 
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Loaded with Power! 


“HUSKY” 


Hour after hour, sturdy Cushman en- 
gines deliver their full rated horsepower 
with maximum economy and minimum 
service and attention. More than fifty 
years of experience have gone into the 
engineering and construction of the 
four-cycle, single cylinder L-Head 
Cushman engines. Three models de- 
veloping from 1.5 to 6.0 HP are adapt- 
able to hundreds of operations, particu- 
larly original equipment installations 
requiring high-output, long-life equip- 
ment. Manual positive action, automatic 
and disc-type clutches, transmissions 
with forward and reverse gears, and 
other accessories are available. 


Serviced Internationally by Cushman 


Motor Scooter Dealers. 


Write today 
prices. 


CUSHMAN 
YEARS OF MOTOR WORKS, INC. 


/ 






for specifications and 
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2” 962 NO. 21ST ST. + LINCOLN, NEBRASKA 
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rine Atmosphere and Tidewater—10 pages 

2639. Fatigue Strengths of Aircraft Materials. Axia) 
Load Fatigue Tests on Notched Sheet Specimens oj 
24S8S-T3 and 75S8S-T6 Aluminum Alloys and of SAE 413 
Steel with Stress-Concentration Factor of 1.5—22 pages 

2640. Interaction of Column and Local Buckling i 
Compression Members—110 pages 

2659. A Miniature Electrical Pressure Gage Utilizing 
a Stretched Flat Diaphragm—47 pages 

2661. A Summary of Diagonal Tension. Part I—Meth- 
ods of Analysis—131 pages 

2662. A Summary of Diagonal Tension. Part I!]—Ez 
perimental Evidence—81 pages 


Additionally, the following Technical Memoran.- 
dums are available: 


1318. Friction and Wear—108 pages: general survey 
of field of friction and wear; includes discussions of hy- 
drodynamic lubrication, boundary lubrication, seizure and 
dry friction 

1338. The Oxidation of Metals and Alloys—i6 pages 
Review of oxidation processes occurring with pure metals 






























Copies of these reports may be obtained from the 
National Advisory Committee for Aeronautics, 1924 F 
St., NW, Washington 25, D. C. 



























New Standards 


Acme Screw Threads—ASA B.1.5-1952: General 
purpose and centralizing threads are the subject of 
this revision of an American War Standard (AWS 
B1.5-1945). Two appendixes and 26 tables are in- 
cluded in the 41-page standard. Copies are available 
from the American Society of Mechanical Engineers. 
29 West 39th St., New York 18, N. Y., for $2.25 each. 





Stub Acme Screw Threads—ASA B1.8-1952: Based 
on the generally restricted use of stub acme threads 
to applications where a coarse-pitch thread of shallow 
depth is required, this new standard covers: specifi- 
cations, preferred series, classification, tolerances, des- 
ignations and diameter formulas. Two appendixes 
and 12 tables are included. Copies of the 21-page 
standard are available from the American Society of 
Mechanical Engineers for $1.25 each. 








Ring-Joint Gaskets and Grooves for Steel Pipe 
Flanges—ASA B16.20-1952: Covered in this new 
standard for gaskets: and grooves are types, sizes. 
materials, dimensions, tolerances, finishes, identifica- 
tion numbers and markings. Two tables are included 
in the 11-page standard; copies are available from 
the American Society of Mechanical Engineers for 
$1.00 each. 


Stainless Steel Pipe—ASA B36.19-1952: Revised 
from the 1949 edition because of demands for a /ight- 


er wall pipe, this standard incorporates a new sched- 
ule 5S pipe classification supplementing the r:gula! 
10S, 40S and 80S schedules. 
vision, which contains two tables, are available trom 
the American Society of Mechanical Engineers for 
$1.00 each. 


Copies of the 5-page re 
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Torrington Needle Bearings are easy to mount. 
Installation is a simple arbor press operation. 
Assembly time and expenses are reduced. 


You can forget about spacers, retainers and 
positioning shoulders, too. They are not needed 
with Needle Bearings. A straight bore, of proper 
size, serves as the housing. Thus, design is simpli- 
fied and machining time is saved. 


Would you like to know more about Torrington 
Needle Bearings in terms of your own anti-friction 
requirements? Our engineering department will 
be glad to help. 


THE TORRINGTON COMPANY 








Torrington, Conn. South Bend 21, Ind. 
District Offices and Distributors in Principal 
od Cities of United States and Canada 
t- 
j- 
‘| TORRINGTON ////7/; BEARINGS 
‘q 
m 





Medic © Spherical Roller Tapered Roller °* Straight Roller * Ball © Needle Rollers 
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*VEEDAM 


RINGS 


Today, with materials and maintenance costs higher 
than ever before, Management is ever on the look-out 
for ways and means to effect savings in Plant 
Operations. 


VEEDAM Seals are LINEAR’S answer to fluid leakage. 
When fluid leakage is stopped, still greater savings 
are obtained because of reduction of down-time, less 
work spoilage, no deterioration of rubber forming 
pads and reduced work hazards. 


VEEDAM Seals are not only fluid-tight at the point of 
contact but they are also effective at the joint even 
if a gap occurs. If openings do occur in more than one 
ring, the sturdy abutments or dams at the hinge 
area provide positive, hermetic sealing against all 
lateral passage of fluid. 


VEEDAM fabric reinforced seals have already been suc- 
cessfully field tested in the toughest of applications. 
Send for complete details on your company letterhead. 


*Patent applied for 


“PERFECTLY ENGINEERED PACKINGS" 


LINEAL 


LINEAR, Inc., STATE, ROAD & LEVICK ST., PHILADELPHIA 35, PA 


NOTEWORTHY 


Resmient RING-GEAR MOUNTINGS in a vari 
able-speed transmission provide equal distribution oj 
planet-gear tooth loads. Outside diameters of thes 
internal gears are slightly less than the bores in whicj 
they are carried. Mating semicircular keyways in th 
bores and outer surfaces of the gears accommodat 
a series of round keys made of resilient stock. Hel 
axially in the bores by retaining rings, the gears ard 
thus both keyed and permitted to seek radial locatio: 
to distribute the planet-gear loads. equally. Thre 
of the planet gears are integral with cone-shape 
rollers carried on antifriction bearings in radial slot 








Resilient keys > 








a 








of a driven cage. Contact pressure between the roll 
ers and outer friction elements of the transmissio! 
originates from axial thrust of a spring-loaded idle 
ring on the inner end of the input shaft. Radial com 
ponent of this thrust tends to displace the canted roll 
ers outward, thus maintaining contact pressure be 
tween the rollers and friction rings, one of which ' 
adjustable laterally for changing output speed of th 
transmission. Input shaft of the unit carries a fa! 
which circulates cooling air over the housing. Patel 
No. 2,580,392 assigned to the Falk Corp. by Alize 
G. Bade. 
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Pipowrt INDICATION of rotational speed varia 


Ne 








imy 
25% 
wal 


tion is accomplished uniquely by intermittent trans) 


mission of a light beam through reverse-curved slot 
in two tandem-positioned flywheel disks. Both disk 
are driven at nominal speed from a common coupling 


but because of unequal disk inertia and driveshalfj) 


rigidity they are affected differently by coupling 
speed changes. Under accelerations, the heavier dis 


lags or advances with respect to the lighter one cal§) 


ing the curved slots to change relative position. This 


alters the radial location of the apparent light ape’§) 
ture with respect to a calibrated scale, thus visuall} | 


indicating speed change. The transient beam is said 
to be suitable for energizing a photoelectric cell " 
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Noteworthy Patents 
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impulse a corrective speed control circuit. Patent 
2579,349 assigned to General Electric Co. by Ed- 
ward C. Vrooman. 





Weexty CYCLE INTERVALS are controlled in 
a synchronous-motor timer through switch cams ener- 
gized by a starwheel-driven differential gear. Dur- 
ing the off-cycle period the cams remain idle, being 
positioned so by a leaf-spring roller detent. Com- 
prised of two separate disk assemblies, the intermit- 
tent gear train revolves as a unit at a speed of one 
revolution per hour. One of the disks carries the 
starwheel pinion and is pinned to the drive shaft; the 
gother is journalled on the same shaft, but geared to 
the first through peripheral teeth in mesh with the 
pinion. A tooth ratio of 1 to 24 combined with hour- 
ly indexing of the seven-point starwheel rotates the 
ig@‘econd disk, with respect to the first, one revolution 
ber week. On completion of the weekly cycle, a nor- 
nally inactive spring-loaded contact arm on the pinned 
disk swings about its fulcrum to the extent permitted 
# °y a notched plate attached to the gear disk. When 
in tripped position, the arm engages a driving lug on 
the cam assembly and drives the switch cams in 
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The Kodak High Speed Camera is shown here recording 
on film what happens at the “break” of a relay. Elec- 
trical aspects, shown on an oscilloscope, are recorded 
simultaneously on the same film by means of a special 
attachment. 


When trouble is hidden in a blur of speed too fast to 
see, the cause is hard to find. Here’s the way to get 
the answer in a hurry without costly, tedious cut- 
and-try experimentation. 

With the Kodak High Speed Camera, you can 
take up to 3200 clear pictures a second on 16mm 
film. When projected at normal speed, the film 
shows action slowed as much as 200 times—makes 
visual analysis quick and easy. And the films are 
available for study over and over whenever you wish. 

This high speed “eye” is daily solving complex 
problems of design, production, and product per- 
formance—problems where usual methods of analy- 
sis would be slow and costly. One manufacturer 
projects high speed movies within two hours after 
they are taken—the solution to a problem is on the 
drawing board the same morning it is discovered. 
We'd be glad to send you, with our compliments, a 
folder showing how this company uses the Kodak 
High Speed Camera so effectively. Eastman Kodak 
Company, Industrial Photographic Division, Roch- 
ester 4, N. Y. 


the Kodak 
HIGH SPEED 


Camera 














Cutaway view showing PARKER O-rings in control valve of Ross Hydrapower Steering Geer. 


Simplified Sealing 


THIS IS IT 


Cross section drawing 
of O-ring in groove, 
sealing under pressure. 





It’s easy to design your product to incorporate 
PARKER synthetic rubber, leakproof O-ring seals. 
That’s why they’re economical to use. A simple, 
small grooye is all that’s required. There is no 
structure to support; no added weight. They can 
be used in either moving or non-moving applica- 
tions ... are easy and economical to replace. 
PARKER is the one source for all standard 
O-rings to meet specifications covering fuel, hy- 
draulic and engine oil services .. . and for special 
service O-rings of tested and approved compounds. 
Ask your PARKER O-ring Distributor (see right) 
for Catalog 5100, or write The PARKER Appli- 
ance Co., 17325 Euclid Ave., Cleveland 12, Ohio. 


|Dexmdlaar 


TUBE FITTINGS * VALVES ¢ O-RINGS 


Plants in Cleveland + Los Angeles + Eaton, Ohio + Berea, Ky. 


errmeleare 
O-RINGS 


ARE STOCKED BY 
THESE AUTHORIZED 
DISTRIBUTORS 


. Rogers Co. 
850 So. High St., Akron 9, Ohio 


BOSTON, Mass. 
Irving B. Moore Corp. 
65 High Street, Boston, Mass. 


BUFFALO, N. Y. 
Hercules Gasket & Rubber Co. 
327 Washington St., Buffalo 3, N. Y 


CHICAGO, Ill. 
Air Associates, Inc. 
5315 W. 63rd St., Chicago 38, Ili. 
Shields Rubber Co. 
108 N. Clinton St., Chicago 6, II! 


CLEVELAND, O. 
Cleveland Ball Bearing Co. 
3865 Carnegie Ave., Cleveland, Ohic 
Neff-Perkins Co. 
1360 West 9th St., Cleveland 13, Ohic 


DALLAS, Tex. 
Air Associates, Inc. 
3214 Love Field Dr., Dallas 9, Tex 
Metal Goods Corp. 
6211 Cedor Springs Rd., Dallos 9, Tex 


DENVER, Colo. 
Metal Goods Corp. 
2425 Wainut St., Denver 2, Colo 


DETROIT, Mich. 
J. N. Fauver Co. 
49 West Hancock St., Detroit 1, Mich 


FORT WORTH, Tex. 
Adco Industries 
3414 Camp Bowie Bivd. 
Fort Worth 7, Tex. 


HOUSTON, Tex. 
Metal Goods Corp. 
711 Milby St., Houston 3, Tex. 


KANSAS CITY, Mo. 
Metai Goods Corp. 
1300 Burlington Ave. 
N. Kansas City 16, Mo. 


LOS ANGELES, Calif. 
Aero Bolt & Screw Co., Inc. 
1071 Arbor Vitae Ave. 
Inglewood, Calif. 
Synthetic Rubber Products Co 
1538 South Eastern Ave. 
Los Angeles 22, Calif. 


MIAMI, Fla. 
Air Associates, Inc. 
International Airport, Miami, Fic 


MILWAUKEE, Wis. 
Allrubber Products & Supply Co. 
612 So. Second St., Milwaukee 4, Wis 


MINNEAPOLIS, Minn. 
Van Dusen Aircraft Supplies, Inc. 
2004 Lyndale Ave., South 
Minneapolis 5, Minn. 


NEW ORLEANS, La. 
Metal Goods Corp. 
432 Julia St., New Orleans 13, lo 


NEW YORK, N. Y. 
Durham Aircraft Service Co. 
5615 Northern Bivd., Woodside, N. Y. 
Nielsen Hydraulic Equipment, Inc. 
298 Lafayette St., New York 12, N.Y 


PHILADELPHIA, Pa. 
Goodyear Supply Co. 
1506 Latimer St., Philadelphia, Pa. 


PITTSBURGH, Pa. 
Shields Rubber Co. 
137 Water St., Pittsburgh 22, Pa. 


PORTLAND, Ore. 
Hydraulic Power Equipment Co. 
2316 N. W. Savier St., Portland 10, Ore 


ST. LOUIS, Mo. 
Metal Goods Corp. 
5239 Brown Ave., St. Lovis 15, Mo. 


TULSA, Okla. 
Metal Goods Corp. 
302 North Boston, Tulsa 3, Oklc 


WICHITA, Kan. 
Standard Products, Inc. 
650 E. Gilbert, Wichita 11, Kan 


CANADA 


Railway & Power Engineering Corp., ltd 
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Noteworthy Patents 


——— 





wison With the gear assembly during the ensuing | 


pour. Design of the cams determines the on-cycle 
yeriod of the timer up to one full hour. Patent 2,582,- 
5 assigned to the R. W. Cramer Co. Inc. by Eugene 


L. Schellens. 


(onICAL RUBBER BUMPERS with insert-molded 
quts serve also as anchors in a conical-spring vibra- 
tin isolator, thus simplifying the problem of fasten- 
ing the spring apexes to equipment or platforms. Fur- 
ther, they provide damping effect through intimate 
entact with the coils in radiused grooves molded in 
the bumpers’ outer surfaces. Coils at the large end 
of the springs are retained in circular pressed-steel 
base plates. Tendency of the coils to unwrap when 
compressed is resisted through the engagement of 









































turned-in ends of the base coils with punched holes 
inthe bottom plates. Raised center portions of these 
plates provide striking surfaces for the bumpers to 
limit spring travel under severe compressive loads. 
Cantilever helper springs between each pair of isola- 
tors help relieve the coil springs of shock loads and 
Prevent excessive rebound of the suspended mass. 
Patent 2,581,416 assigned to the United States of 
America by James W. Irby and Wilbur Johannesburg. 


A COMPREHENSIVE PROGRAM for adequately 
recognizing and rewarding government employee-in- 
ventors is described in a publication just issued by the 
Government Patents Board. Entitled “A Proposed 
“0vernment Incentives, Awards, and Rewards Pro- 
stam with Respect to Government Employees,” the 
booklet is the work of an interagency committee ap- 
Pointed to study the subject and submit recommenda- 
tions to the Chairman of the Board, Archie M. Palmer. 
The report discusses and analyzes the problems in- 
dlved in such a program, examines already existing 
Statutory provisions and compares them with the 
Practices and experiences of American industry and 
of foreign governments. 

The new publication may be purchased from the 
vernment Printing Office, Washington 25, D. C. for 


15 cents a copy. 
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HYDRAULIC VALVES 


RELIEF — CHECK — SEQUENCE 
PROPORTIONAL — PRESSURE REDUCING 
TWO WAY — FOUR WAY 


We manufacture highest quality standard 
and special valves of all types for use 
with hydraulic pumps in power units and 
hydraulic equipment for all applications. 


Write for our new catalog 


FAMOUS 
SUPERDRAULIC 
HIGH PRESSURE 
PUMP 


Develops up to 60 
H.P. af 5,000 P.S.I. 
Let us quote on your 
requirements. 


Superdraulic 


CORPORATION 





| PUMPS ¢ VALVES ¢ TRANSMISSIONS ¢ TEST STANDS 
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14256 WYOMING AVE DETROIT 4, MICH 














Metal Show Scheduled for October 20 


Exhibits at the 34th annual Met- 
al Show will occupy nearly five 
acres of floor space, and over 400 
firms will be represented. Sched- 
uled for October 20 through 24, 
the National Metal Exposition will 
take place at the Convention Halls 
in Philadelphia, Pa. 

Theme of the meeting is “Metal 
Keeps the Peace,” and the stated 
purpose is “to bring together the 
experience, the knowledge and the 
means for more effective use of 
metals in the making of products 
for civilian use, and for the mak- 
ing of products that will insure 
our defense against aggression, and 
thus guarantee our security and 
liberty.” 

In conjunction with the exposi- 
tion, the National Metal Congress 
will hold its meeting on October 
18th through 24th. In addition to 
the space devoted to _ exhibits, 
thousands of square feet of space 
have been set aside for technical 
meetings, forums, lectures and 


other activities, which will con- 
tinue throughout both sessions. 
Sponsors of the technical meetings 
are ASM, AWS, AIMME, and the 
Society for Non-Destructive . Test- 
ing. The week-long show is spon- 
sored by the American Society for 
Metals. 

Further information regarding 
dates and subjects of meetings, 
and reservations, can be obtained 
from W. H. Eisenman, Managing 
Director, National Metal Congress 
and Exposition, 7301 Euclid Ave., 
Cleveland 3, Ohio. 


Nylon Powder Processed 


By Powder-Metal Techniques 


A recently developed nylon pow- 
der, produced by a special chemical 
process, is suitable for processing 
by sintering techniques, similar to 
those of powder metallurgy. The 
finely divided powder, having a 
particle size below 10 microns, is 
known as Nylasint 66, and is pro- 
duced by National Polymer Prod- 
ucts Inc., a subsidiary of the Poly- 
mer Corp. 


The powder lends itself to the 
production of cold-pressed and sin- 
tered bearings, gears, cam rollers 
and valve seats, and appears to 
have certain advantages due to the 
processing technique involved. 
Since the nylon powder is proc- 
essed below its melting point, 
there is less tendency toward in- 
ternal strain and consequent great- 
er dimensional stability in service 
is claimed. Uniform blending of 


Le 
Fre 


] 
saf 
elit 
str 
vel 
use 
ent 
the 
has 
194 
tice 
abi 
con 
I 
set: 


nylon with a wide range of fillers Im 
for reducing thermal and hygro- 


scopic expansion or to obtain spec- 
ial electrical properties is said to 
be possible. Basically similar to 
the FM 10001 grade of nylon, the 
sintered product has comparable 
hardness, wear-resistant and chem- 
ical properties, but somewhat low- 
er toughness than equivalent mold- 
ed products. Laboratory and field 
tests indicate that bearings made 
by cold pressing and _ sintering 
Nylasint have a low coefficient of 
friction and show great promise 
for applications where operation 
without lubrication is required. 





The handsome head of hair on “Al- 
uminum Al” is actually aluminum 
oxide. Although aluminum usually 
furnishes its own protective coating, 
when the surface is scratched under 
mercury the protective film does not 
form, and aluminum oxide sprouts 
out along the scratches in uncon- 
trolled, hairlike growth. 
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H(ockpit Capsule Expelled 
— fom Plane by Rocket Charge 


Designed to help a pilot escape 
safely from fighter airplanes trav- 
ding at supersonic speeds in the 
stratosphere, a cockpit capsule de- 

> thei veloped by Douglas Aircraft Co. 
1 sin-@ uses a rocket charge to expel the 
ollers entire cockpit clear of the rest of 
rs to™the airplane. The cockpit, which 
o thei has been under development since 
ved. 1948, has passed a series of prac- 
proc-§ tical tests which have shown its 
yoint,B ability to perform under rough 
d in-§ conditions. 

reat-§ In a critical emergency the pilot 
rvice§ sets off the rocket charge and the 
g off cockpit is catapulted into space. 
illers§ Immediately, three fins unfold in 
ygro-§ its aft end to stabilize it, and a 
spec-§ Small parachute releases to slow it 
id tog down. When a safe speed is 
r tog teached, tension on the small chute 
- the pulls out a main chute which sus- 
pends the cockpit and pilot in 
their descent to the ground or 
water. As the chutes unfold decel- 
eration from 1100 fps to 300 fps 
na oecurs in about five seconds. 


rable 
hem- 
low- 


field The cockpit capsule is sealed 
nade § and pressurized to protect the pilot 
ring J against fatal atmospheric condi- 
it off tions above 50,000 feet altitude. If 
mise landing is made on water the wa- 
ition “ertight capsule rests on its side 
7 momentarily as the pilot releases, 
i one motion, the parachute and 
aboom holding the plane’s storage 
_§j battery. The battery lowers auto- 
matically into the water below the 
‘compartment as a weighted keel to 
bring the compartment upright. 
Survival gear similar to that stored 
a Navy life raft is included in 
4 storage cell, and on water, fresh 
ar is pumped into the compart- 
ment by motion of the waves. The 
‘apsule is insulated against cold 

~ Weather. 
~) Final tests were conducted on 
_” | the 10,000 foot Naval aero-ballistic 
test track at Inyokern, Calif. to de- 
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While traveling at 760 mph, 
a cockpit capsule developed by 
Douglas Aircraft is ejected 
from a test rig by a rocket 
charge. Designed to help pil- 
lots escape from jet fighters, 
the capsule releases a small 
parachute aft to slow it down. 
A mockup is shown at right 





termine if the cockpit could be 
ejected satisfactorily at the speed 
of sound near sea level. Fitted to 
a test rig simulating the forward 
part of a fighter airplane, the cap- 
sule was catapulted down the track 
at a speed close to 760 miles an 
hour by two stages of rocket pro- 
pulsion, one following the other in 
immediate sequence. Each stage 
produced well over 100,000 pounds 
of thrust to propel the test rig at 


speeds believed to be faster than 
land vehicles have ever moved. 

After the apparatus sped several 
thousand feet down the track, the 
cockpit capsule ejection charge was 
automatically ignited, fins snapped 
open, and the capsule was hurled 
in a directionally stable parabolic 
flight path. Navy officials said 
the principles utilized in the devel- 
opment of this capsule can be ap- 
plied to all aircraft cockpits. 


Engineers Still in Short Supply 


A current survey by the Engi- 
neering Manpower Commission in- 
dicates that there is a need for 
about 50,000 engineers. The survey, 
not yet completed, shows a radical 
difference from the results of a 
survey conducted in 1951, which 
indicated a need for 70,000 to 80,- 
000 engineers. 

The closing of this gap is said 
to be due to better utilization of 
engineers by industry, the antici- 
pated return of some engineers 
from the armed services, and the 
current peak in tooling-up require- 
ments for defense production. 

In mentioning these figures, the 
Engineering Manpower Commis- 
sion is careful to point out that 
the reduction does not indicate an 
automatic solution to the shortage 
of engineers. Estimated require- 
ments for engineers in industry 
alone is 30,000 annually. Less than 
that will be produced annually. In 
1953, an estimated 20,000 student 
engineers will graduate. In 1954, 
the graduating classes will only 


turn out about 17,000 engineers, 
and in 1955 graduates will total 
about 20,000. 

As a solution, the Engineering 
Manpower Commission  recom- 
mends three policies: 

1. To work toward an intelligent 
policy as regards draft-age grad- 
uate engineers and those holding 
reserve classifications. Such en- 
gineers should’ be carefully 
screened before being recalled to 
active duty, to insure that their 
skill will be best utilized. 

2. To encourage qualified youth 
to consider the opportunities in 
engineering and to enter engi- 
neering colleges. 

3. To exert every effort to utilize 
all available engineering personnel 
in industry, government, and the 
military to the best possible advan- 
tage. 

Definite progress on the last two 
points has been reported. Local 
industry and educators have been 
working co-operatively to encour- 
age talented secondary school 
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youths to consider the opportuni- 
ties in engineering and science. A 
definite trend toward “streamlin- 
ing” the engineering departments 
of industrial firms, as well as a 
better utilization of young engi- 
neers has been noted. 

The first point, that of revis- 
ing the draft policies with regard 
to engineers, is still a problem. 
Draft boards in some sectors co- 
operate fully, although in many 
places young engineers are being 
indiscriminately inducted without 
due regard for their skills. 


Three Nations Agree 
On Standards Unification 


Agreement has been reached on 
the setting up of a permanent or- 
ganization to work on unification 
of engineering standards between 
the United States, Canada and 
Great Britain. Of importance to 
defense projects, the program to 
be set up will attempt to reach 
general accord on major standards. 


Three delegations from the three 
countries were represented by Vice- 
Admiral George F. Hussey Jr., 
managing director of the American 
Standards Association, Stanley J. 
Hurley of the British Standards 
Institution, and James G. Morrow 
of the Canadian Standards Asso- 
ciation. The U.S. government was 
represented by Howard Coonley, 
director of conservation of DPA, 
who acted as permanent chairman, 
plus several other government of- 
ficials. 

Permanent committees were 
named in several fields to studv 
details and report back to the next 


A dramatic illustration of 25 years 
of progress is shown by the two 
bearings. The small bearing held 
by Charles L. McCuen, GM vice 
= is a typical connecting rod 

ring used in modern automotive 
engines. The large bearing in front 
of A. F. Underwood—having fif- 
teen times the area—would be re- 
quired to carry the loads now being 
handled by the small bearing if no 
progress in design and construc- 

tion had been made. 





conference meeting on October 14. 
Drafting standards and practices, 
screw threads, pipe threads, 
threads. and fittings for gas cylin- 
ders, and fits and tolerances will 
all be subjects of discussion. Of 
major importance will be the ex- 
pected agreement on drafting prac- 
tices, since it should make draw- 
ings mutually understandable be- 
tween the three countries, and save 
thousands of man-hours. 


Single Government Contract 


Benefits Many Companies 


A recent study reveals that 381 
firms participated directly in a 


single government contract, ac- 
cording to Westinghouse Electric 
Corp. About 44 per cent of the 
$17 million contract was passed 





The giant of all tires—10 feet tall 
and 4 feet wide—is now being used 
by R. G. LeTourneau Inc. on an ex- 
perimental “swamp buggy” now 
undergoing development. Designed 
to operate at air ——— from 10 
to 15 psi, two of these huge tires 
are mounted on the front wheels of 
a 35-ton capacity earthmover. 





along to subcontractors and sup. 
pliers. As an illustration of the 
“‘pebble-in-a-pool” effect started by 
this activity, Westinghouse found 
that one major subcontractor had 
in turn spent 41.6 per cent of his 
contracted amount with other sup. 
pliers, comprising 254 large and 
small businesses. 

Pointing up the importance of 
small business in meeting defenge 
production contracts, the survey 
revealed that 31.5 per cent of the 
original amount spent by Westing. 
house went to firms with less than 
500 employees. The large subcon- 
tractor, in turn, was also found to 
have spent a major percentage 
with small businesses. 


Jet Engine Controls Tested 
Without Even Leaving Ground 


Not even an engine will be 
needed for testing jet engine con- 
trols in a new research laboratory 
being established by Minneapolis- 
Honeywell Regulator Co. Believed 
to represent the most compre 
hensive engine analog work ever 
attempted by a control manufac- 
turer, a network of highly com- 
plex electronic computers - con- 
trollers and relays will permit jet 
engine controls to be designed and 
proved without ever leaving the 
ground. 

“Time consuming and expel- 
sive flight tests during develop- 
ment will thus be eliminated.” 
Alex B. Chudyk, chief controls 
engineer, explained. “Moreover, 
with this electronic set-up, our 
engineers will be able to acquire 
much more test data than previ- 
ously possible and cut down on 
research time as well.” 

The electronic system, heart of 
which is an analog computer, 
makes it possible to stimulate the 
characteristics of any jet engine 
under all kinds of flight conditions. 
Performance of controls is Tr 
corded automatically. Engineers 
then can quickly determine 
whether the engine “likes” the 
type of control being tested. Du- 
plication of the whole gamut of 
engine positions—idle, takeoff, 
cruise, augmented thrust—and elec- 
tronic injection of such flight 
conditions as speed, altitude and 
fuel temperature gives the engr 
neers a much wider range of e 
periment than flight testing, 
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Small Size 





MODEL 12880 + ACTUAL SIZE 


.... in this new Soreng Solenoid 
Compact - Light Weight - Quiet 


Note These Advantages Here is another brand new Soreng Solenoid—designed especially 
for applications where power is needed in a small size unit. 


Small and compact , — , 

Light i . “a Shading coil is in base S pw for greater efficiency and 
wihealigtans ; high sealing a Regularly furnished for intermittent duty on 

Quiet in operation 115v, 60 cycle a-c. Can also be furnished on special order for 

Operates in any position other a-c voltages. 

Exceptionally powerful in Available with Soreng Plug-In. terminals, solder lugs, screw 

relation to size terminals or wire leads. 

Engineered for dependabil- Like all Soreng Solenoids, Model 12880 is engineered and built 

ity and long life to outlast the products on which it is used. That’s your assurance 

Shading coil in base of of top quality, dependability, long life. 

i ab — — For further details on Model 12880—or on any Soreng electrical 

a component—address Dept. C23. 


PULL CHARACTERISTICS 
beng rere America’s Largest Manufacturer of Solenoids S M) 
7 1.3 


9 1.5 


i ag 9555 Soreng Ave., Schiller Park, Ill. (Chicago Suburb) 
2.0 3.1 ' Plants: Schiller Park, Ill. + fremont, Ohio 
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Chudyk said. 

“When you flight test a con- 
trol,” he added, “and there is a 
failure, you have to land and 
start over. If it works, you are 
never sure whether it is because 
of the peculiarity of the particular 
type of engine. The lab does away 
with this hit and miss guesswork 
and it gives us considerably more 
knowledge of a control’s perform- 
ance in all types of engines and 
flying conditions before it is 
ready for its wings.” 


| Huge Press Designed 
| For Forming or Forging 


A huge vertical press recently 
installed at the Babcock and Wil- 
cox Co. does double duty as both 
a forming and a forging press. 
The new press, with a normal ca- 
pacity of 6500 tons or an intensi- 
fied capacity of 8500 tons, can pro- 
duce a rough hollow forging up to 
35 inches in outside diameter with 
41-inch walls. Length of seam- 
less hollow forgings can be up to 
22 feet. 

Ingenious design has made pos- 
sible the use of this press for form- 
ing heavy boiler plate as well as 
forging. Massive bending beams 42 
feet long stand at one side of the 





At 90 degrees 
from the bending beams is the 
piercing pot, used for ingot pierc- 
ing. Either of these two beds can 
be moved under the press ram be- 


open-end press. 











tween the four 41-ton steel sup. 
porting columns. 

The press has made possible a 
new method of forming heavy wall, 
hollow forgings by piercing and 
drawing an ingot. Until now it has 
been necessary to make such pieces 
from steel plate rolled and welded 
at the seam, or from a solid forg- 
ing with the center bored out. With 
the new equipment, the heated in- 
got is pierced, then taken to a hori- 
zontal draw bench where it is 
forced through a series of ring 
dies to produce a seamless, hollow 
forging. Ingots or billets of vary- 
ing cross-sections such as hexagon, 
octagons, rounds, or squares with 
round corners, can be successfully 
shaped. 

The press is 64 feet high, from 
the bottom of the pit to the top of 
the press. Each of its four sup- 
porting columns is a giant steel 
pillar 52 feet high and 26 inches in 
diameter. The largest of the three 
press platens used weighs 200 tons. 
Maximum weight of the cropped 
ingot which the equipment can 
handle is 26,000 pounds. 


Preventing Corrosion on 
Ball Bearings in Storage 


Recent investigations of corro- 
sion in ball bearings with brass re- 
tainers have shown that this cor- 
rosion, usually occurring during 
storage, can be prevented by two 
simple methods. The first is the 
use of a corrosion inhibitor which 
will prevent electrolytic corrosion. 
As an alternate, steel, plastic or a 
nonferrous metal or alloy less sus- 
ceptible to chemical attack than 
brass can be used for the retainer. 

The study by the Naval Re- 
search Laboratory started when 
the occurrence of corrosion in the 
form of fine specks was observed 
on the steel parts of brass-retainer 
ball bearings in maintenance de- 
pots and laboratories. Corrosion 
occurred even after storage in 
rooms controlled at temperatures 
of 70 to 80 F and at 30 to 40 per 
cent relative humidity, and seemed 
to occur no matter whether petro 
leum, synthetic, or diester type 1v- 
bricants were used. 

Realizing that the corrosion en- 
countered in laboratory tests was 
electrolytic in nature, and probably 
accelerated by small quantities of 
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For... 


Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 
prove of great and immediate value to you. 


Write today for FREE illustrated Brochure, or 
send us your seal problem. 
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Gits Lubricating Devices, 
The Standard For Industry For Over 40 Years til 


GITS BROS. MFG. Co. 








1868 S. Kilbourn Ave. « Chicago 23, Ill. 




















ISAAC 
NEWTON 


. ++ labored long, toilsome, painstak- 
ing hours and proved Newton's laws of 
motion. He was a distinguished mathema- 
tician and author of many valuable works. 

In our research laboratory several 
young “Newtons” have labored many 
anxious hours to discover improved manu- 
facturing processes in order that Universal 
Balls excel all ways, all others. 

That they have in a measure succeed- 
ed is proved by our customer files. All 
are most meticulous users of precision 
balls. They will not accept less than Uni- 
versal’s high standard of quality. Some 
must have balls made to better than ten 
millionths of an inch perfect spheres. 
Every ball must be 100% inspected and 
individually gauged. They must stand 
high speeds, operate silently with a mini- 
mum torsional resistance. 

Specify Universal Balls whenever you 
want balls with unexcelled surface finish, 
sphericity, size accuracy and extremely 
fine tolerances. 


UNIVERSAL BALL CO. 


PRECISION BALLS OF CHROME 
AND STAINLESS STEEL, BRONZE 
AND SPECIAL METALS. 


WILLOW GROVE, Montgomery County, Pa. 
Telephone, Willow Grove 1200 
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acids formed by oxidation or hy- 
drolysis of the lubricant, NRL re- 
searchers concentrated on combin- 
ing the acid-neutralizing qualities 
of an amine with the rust-inhibit- 
ing qualities of an organic acid. 
They developed several amine-acid 
complexes which satisfactorily limit 
corrosion and rust. These lubri- 
cants, however, are designed to 
perform at low temperatures. For 
high - temperature performance, 
metal deactivators or neutralizers 
with a higher heat stability de- 
serve study. 

Since corrosion at low humidities 
has been found serious only in the 
presence of brass, a suggestion has 
also been made that use of this 
material for separators in ball 
bearings could be deferred in favor 
of materials less susceptible to 


| chemical attack. 








| Radioactive By-Products 


Measure Weight of Coating 


One of the earlier industrial ap- 
plications of radioactive by-prod- 
ucts from atomic fission has been 
the measurement of weight or coat- 
ing thickness of continuously mov- 
ing materials. Produced as by- 
products of atomic bomb research 
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projects, many of these radioiso- 


_ topes are receiving attention by 


manufacturers, and new equip- 
ment is now being produced com- 
mercially to utilize these by-prod- 
ucts in gaging. 

One of the recent applications 
has been installed at Standard 
Register Co. for continuously gag- 
ing the thickness of carbon ink 








deposited on a moving web of one. 
time carbon paper. A _ uniform, 
even coating of carbon ink is neceg. 
sary to produce high-quality car. 
bon paper for multiple forms, ang 
the radioisotope equipment hag 
proved successful in the delicate 
task of maintaining constant thick. 
ness. 

Early attempts to provide a 
method of gaging consisted of 
looking at samples of the finished 
carbon paper placed in front of 
an incandescent light source. This 
method, however, proved unrelia- 
ble. A later method of checking 
the amount of carbon coating de- 
posited by periodic sampling and 
weighing of coating also proved 
unsuccessful, since errors were 
high in the weighing method. The 
new equipment using radioactive 
material has provided an extreme- 
ly satisfactory level of accuracy. 

Basically, the equipment consists 
of a radioactive material, stron- 
tium-90, which constantly throws 
off beta rays at a substantially 
constant radiation level. This ra- 
dioactive material has a half-life 
of 25 years. Any material placed 
between the radioactive strontium 
and the radiation detector reduces 
the transmission of radiation by 
absorption. Thus, the reduction in 
radiation is a direct measurement 
of the thickness or volume of the 
material. By first gaging a plain 
sheet of paper for use as a stand- 
ard, thickness of the carbon coat- 
ing can be measured directly. Al- 
though at present the gaging in- 
strument is set up only to measure 
coating thickness, control of coat- 
ing thickness can be effected us- 
ing the same principles. 

Sd 


Raytheon Mfg. Co., Waltham, 
Mass., recently opened a neW 
building which will be used by the 
research division in carrying on @ 
major portion of the company’s 
$2,000,000 transistor program. The 
building will also be utilized for 
engineering and manufacturing ac- 
tivities by the company’s equip- 
ment divisions. 







































+ 


All manufacturing and operat 
ing facilities of the former Wheelco 
Instruments Co., which is now 
Wheelco Instruments Div., of Bar 
ber-Colman Co., have been trans 
ferred to Rockford, IIl. 
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RUBBER PARTS FABRICATED BY STALWART 


ONLY SILICONE RUBBER PARTS can 
withstand temperatures ranging from 
+500° to -110° F. Because of their 
extraordinary properties, silicone 
parts have excellent resistance to 
weathering, oxidation, moisture, 
ozone, permanent compression set, 
and many chemicals and oils. 


SILICONE PARTS FABRICATED BY 
STALWART assure maximum per- 
formance and maintain their desir- 
able physical, chemical and dielectric 
properties under critical operating 
conditions. In many applications, they 
have replaced metal fabrications 
forced upon manufacturers by the 
limited thermal stability of organic 


rubbers. Silicone rubber parts now 
are used for many difficult applica- 
tions . . . aircraft seals and instru- 
ments, marine equipment, trans- 
formers, internal combustion engines, 
motors, generators, chemical and 
electronic equipment, etc. 


EXPERIENCED STALWART ENGINEERS 
are prepared to mold, extrude, punch, 
machine-cut and mandrel-build pre- 
cision silicone rubber parts to meet 
individual as well as 

S.A.E. and A.S.T.M. 
specifications. 


Write today for 
CATALOG 51SR-1 for 
additional information. 


812-SR 


q 
STALWART RUBBER COMPANY 





200 NORTHFIELD ROAD 
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GAST rotary 


air compressors 


ATOMIZE FUEL 
OIL UNIFORMLY 


for “Powermaster” 
Steam Generators 








Left — Gast Model 
2065 used on 100 
H.P. unit. 


PROBLEM: Select a compressor to 
supply uniform, pulseless air volume 
for atomizing fuel oil in the combus- 
tion chamber of Orr & Sembower 
“Powermaster” Boilers. 

SOLUTION: Three sizes of Gast Ro- 
tary Air Compressors proved excel- 
lent for boilers of 50, 100 and 150 
H.P. Gast Rotary Vane Design deliv- 
ers positive, pulseless pressures from 
18 to 22 psi and displacements to 22 
cfm — without a bulky pressure tank. 
RESULT: Positive air volume pulver- 
izes every droplet of fuel oil. Long, 
trouble-free performance results from 
ball-bearing compressors with auto- 
matic lubricator, intake filter, cooling 
fins and fans. 

ONCE AGAIN you can see how Gast 
Rotaries — plus concentrated experi- 
ence with air power, low vacuum and 
pressure — helped solve a specific 
problem. Have you considered the 
advantages of Gast Rotaries on your 
product? Write us, outlining your 
problem — you'll receive prompt co- 
operation. “Air may be your Answer!” 









Gast Application Ideas 
Booklet — showing 26 
design problems solved 
— sent upon request. 


$e our 
CATALOG 


Sweet S$ PE 
PROOUCT CINGmNeS 





Original Equipment Manufacturers 
for Over 30 Years 


LASTS mam 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


(TO THREE HP.) (TO 30 185.) (TO 28 INCHES) 
GAST MANUFACTURING CORP., '9/ Hinkley St., Benton Harbor, Mich. 
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Marine Diesel Engines 
Use Aluminum Extensively 


A new family of four-cycle, au- 
tomotive type diesel engines de- 
veloped by Packard Motor Car Co. 
for marine use makes extensive 
use of aluminum as a method of 
reducing weight. Two models are 
now in production for the Navy— 
a 6-cylinder and a 60-deg V-12— 
both equipped with turbochargers, 
and rated 300 and 600 brake horse 
power respectively for continuous 
duty at 2000 rpm. The engines are 
claimed to have the lowest specific 
weight (lb/bhp) of any diesel en- 
gine in production today. 

Distinguishing characteristic of 
the engines is the adoption of a 
basic standardized cylinder assem- 
bly design which promotes com- 
plete interchangeability of most 





major parts. Combustion chamber 
design employs a spherical pre- 
combustion chamber precision-cast 
in the alloy steel cylinder head. 
A pintle type fuel injector mount- 
ed in the cylinder head injects 
metered quantities of fuel di- 
rectly into the  precombustion 
chamber where ignition starts 
and peak pressure occurs. A 
dispersing cone on the piston 
dome causes the burning mixture 
to mushroom, mixing the fuel and 
the compressed air thoroughly to 
provide complete burning. Since 
the peak pressure in the main com- 
bustion chamber is lower than that 
in the pre-combustion chamber, the 






new engine desigr. is claimed to fg. 
cilitate high-speed operation anj 
quick cold starting. 

Aluminum is employed through. 
out the structure making possibk 
a low total weight of only 220) 
pounds for the 300-bhp engine ani 
3250 pounds for the V-12. Th 
cylinder block and crankcase is a 
integral casting of aluminum. The 
oil pan is also aluminum, as ar 
the valve cover, timing gear cover, 
supercharger, intake and exhaust 
manifolds, accessory housings and 
cover plates, pistons, and other 
detail parts. Pistons are aluminun. 
alloy permanent-mold castings, 
They are fitted with five rings, the 
top three being compression rings, 
and the lower two special tapered 
oil-control rings. 

The seven-bearing crankshaft is 
an alloy steel drop forging. Main 
bearings are steel-back with a sil- 
ver coating and a thin overlay of 
high-lead and tin. The engine is 
fresh-water cooled, using sea-water 
type heat exchangers. Pressure 
lubrication is provided to all bear- 
ings and other major points, with 
cylinder wall and wrist pin lubri- 
cation by splash feed. 























Corrosion Prevented 
By “Impregnating” Metals 


A process which gives high cor- 
rosion resistance to mild steel and 
other ferrous metals, yet does not 
change dimensions of the part ap- 
preciably, has been announced by 
Stanwood Oil Corp. The process, 
described as thermochemical treat- 
ment of metals, requires standard 
coating and heat treatment equip- 
ment which is specially controlled. 
Application requires a chemically 
clean surface which is treated hot 
under these controlled conditions, 
although the heat employed is not 
enough to temper or soften cold- 
rolled or other work-hardened 
steel. 

Exclusive licensing rights to this 
Permyron process have been an 
nounced by Stanwood. According 
to the company, the process uses 
a low-cost material which is ab 
sorbed into the pores of the metal, 
so that dimensions are not changed 
appreciably. The coating forms 4 
dense undercoating or primer for 
paint or other decorative finishes, 
either baked or air-dried. The Te 
sulting base is highly resistant t 
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Waar metal is best for bearings? For diaphragms? goo d 

for any tough production job that requires a metal ductility 
of superior qualities? Chase Phosphor Bronzes may 
be the answer. 


otf These tin bronzes are superior to many other metals 
for a wide variety of functions. Some Chase Phosphor 
Bronzes are ideal for fuse clips, spring contacts, bel- 
t- | lows, lock washers. Others are suited for bearings, 
rd § bushings, gears, pinions, screw machine parts. They great 
p- # are made in Rod, Strip or Wire. 





resilience 
ly § Chase Phosphor Bronzes...like all Chase metals... 
ot § ate carefully controlled as to quality to provide a 
high standard of surface finish and excellent internal 
characteristics. Fill in the coupon below and we'll 


a 0d you the free Chase folder. 
FREE Folder gives tables of Chase Phosphor 
Bronze properties (hardness, tensile, fabrica- 








4 tion, physical) as well as uses and forms. 
a 5 2 
6 BRASS & COPPER : Chase Brass & Copper Co., Dept. MD952 . 
7 WATERBURY 20, CONNECTICUT ) ae OF KENNECOTT COPPER CORPORATION g Wetutay 38, Cone. : 
4 , ; & Please send me the free folder on Chase Phosphor Bronzes. § 
© The Nation’s Headquarters for Brass & Copper ‘ . 
‘ ‘ & Name ® 
] Nibanyt Cleveland Kansas City, Mo. New York San Francisco ’ H 
Mtionta Dallas Los Angeles Philadelphia Seattle § Position * 
Battinore —Denvert Milwaukee Pittsburgh Waterbury : H 
; Boston Detroit Minneapolis Providence ° Company. 8 
Chicago Houston Newark Rochestert —-«( Tsales Daten H 
Gncinnati indianapolis New Orleans St. Louis office only | _ oem. eee s 
; a a _ 8 H 
|, ave een Seen wee ee eee ee 
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" i 
Joe, where can we 
get these small parts 
in the quantity 
we need?” 


Batteries of automatic and semi- 
automatic machines are working 
steadily and efficiently at Torring- 
ton, keeping many of the nation’s 
leading manufacturers supplied 
with small precision metal parts 
made to their specifications. 
Whether you need a tremendous 
quantity of parts on a regular basis, 
or only an occasional few, we can 
furnish them at a surprisingly low 
cost. 

Just send us a sample or blueprint 
of your small metal components. 
Tell us how many you need. We'll 
give you a prompt quotation. 


Typical Torrington -Made Parts 


THE TORRINGTON COMPANY 
Specialty Department 


553 Field Street ¢ Torrington, Conn. 
Makers of 
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attack by ordinary weathering or 
acid conditions and has flexibility 
sufficient to maintain bonding pow- 
er and corrosion protection after 
considerable deformation. 

After testing, Stanwood reports, 
the Chemical Warfare Service, as 
well as a number of companies, 
has approved use of the process. 
Cost of application per square foot 
or piece is said to be substantially 
the same as that of present finish- 
ing methods. 


Build Second Nuclear Sub 


A second nuclear-powered sub- 
marine, of the same general de- 
sign as the U. S. S. Nautilus now 
under construction, will be built 
by the Electric Boat Div., General 
Dynamics Corp. Although the 
general design is the same, the 
nuclear power plant is of a dif- 
ferent design, utilizing an interme- 
diate neutron energy reactor and a 
liquid-metal coolant. Designed like 
a land-based prototype now under 
construction at West Milton, N. Y., 
the new power plant will be built 
by the General Electric Co. 

Estimated costs to the Navy for 
construction of the second nuclear 
submarine will be $32.7 million. 
This figure does not include costs 
for the nuclear portion of the pow- 
er plant. 

Operating characteristics will be 
similar to those of the Nautilus. 
The second nuclear submarine will 
be able to operate under water at 
more than 20 knots and remain 
submerged for long periods of 
time without even a_ snorkel 
breathing tube to the surface. It 
will have a cruising range com- 
parable to that of the Nautilus, 
and in considerable excess of that 
of present fleet-type submarines. 


° 


Ferro Corp., Cleveland, manufac- 
turer of porcelain enamel prod- 
ucts and allied industrial equip- 
ment, has opened a new million- 
dollar glass fiber plant in Nash- 
ville, Tenn., which will specialize 
in the production of glass fiber for 
plastic reinforcement. The new 
plant will produce continuously 
rolled mats 48 inches in width. 


50-foot endless band-saw blades, 
shown ready for shipment from the 
Simonds Saw and Steel Co., travel at 
express-train speed and bend as of- 
ten as 440 times a minute. Atomic. 
hydrogen welding joins the ends of 
manufactured blades, and has been 
successfully used for the last seven 
or eight years. 





Growth of Company Cited 
At Du Pont 150th Birthday 


America is “as full of promise 
for the future” as it was 150 years 
ago, declared Crawford H. Greene- 
walt, president of Du Pont at the 
company’s 150th anniversary cere- 
monies on July 18. “The possibil- 
ities in increased productivity 
alone are enough to expand our 
standard of living substantially be- 
yond its present high level,” he 
predicted. 

Speaking at the site of the first 
Du Pont mill on Brandywine Creek 
on the outskirts of Wilmington, 
Mr. Greenewalt traced the develop- 
ment of E. I. du Pont de Nemours 
and Co. from a relatively small or- 
ganization in 1802 to the massive 
giant it is today. Three compo 
nents went into this expansion, he 
said, “namely work, tools and lead- 
ership. Each of these components 
expresses the contribution of the 
people who participated in this 
venture. . . . No one of these three 
stands alone; each merges with the 
other until they become a whole, 
intimate and inseparable.” 

Du Pont today employs 87,000 
men and women, is owned by more 
than 140,000 stock holders, sells 
thousands of chemical products to 
more than 75,000 customers and 
buys from more than 30,000 suP 
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pliers. Originally the workers were 

\) @ small group, said Mr. Greenewalt, 
“or the initial plant required but 
afew operators. ... As the com- 
pany grew and prospered over the | 
years, new plants were built and 
more men and women from all 
parts of the country joined the 
ranks of the company. They ren- 
dered their service to the joint ef- 
fort through good times and bad, 
often in times of danger and hard- 


ship. . . . Without their help this 
endeavor could not have succeed- 
es, ed.” 


he 
of. Preferred-Numbers Series 
« | Recommended by ISO 


of 
en Two recommendations concern- 
















© Bing international adoption of a 
sries of preferred members were 
— @ uanimously approved by a tech- 
tical committee of the Interna- 
tional Standards Organization at 
a recent meeting. One document P ah Cate te" . . — 
: : @ Compa nly overa @ Rotation in either direction 
recommends four basic series of @ Light! Weigh only 5% oz. @ Coaxial shafts for in-line construction 
5e preferred numbers to be used in @ Continuously variable speeds over a @ Ball-bearings throughout 
rg | 28iven order of priority, and gives wide range ©@ Completely sealed 
fifth to b di 1 @ Knob, lever, push-rod or gear control @ Permanently lubricated for trouble-free 
e B 0 - use ” unusual Cases. (Lever control illustrated) high/low temperature service 
- The other is a guide to the use of @ Operate in any position 
». | beferred numbers. Write for Bulletin 99 







1. | The first of the recommended 
series is the so called 5-series, in 
which the preferred numbers cov- 
ering the range from 10 to 100 
are: 10, 16, 25, 40, 63 and 100, rep- 
resenting a step-up of about 60 


SPEED 
per cent. This 5-series has the 


CHANGERS 
parses grading of the group. If | (Gear Type) 


FIXED RATIO 


——— 
—— 


74 7 








@ Only 1.050” diameter! 
@ Single section weighs only 3 oz. 
@ STANDARD ratios from 10:9 to 531,441:1! 








® Anti-backlash units . . . virtually zero 
backlash in either direction 
@ Completely sealed 


®@ Hobbed gears for smooth, precision running @ Permanently lubricated 
@ Mount in any position 


Write for Bulletin 100 
ee ee) 


MINIATURE COMBINATION FIXED AND VARIABLE SPEED CHANGERS 


For applications requiring variable speed at a reduced nominal output speed, 
combinations of Metron Variable Speed Drives and Fixed Ratio Speed Changers 
are available in compact, integral units. Ask for Technical Data, or write 
giving your requirements for prompt engineering recommendations and prices. 


METRON INSTRUMENT COMPANY 


442 Lincoln Street « Denver 9, Colorado 


“They've even hidden the con- Theltew 
trols behind secret panels . . .” 


es 
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Cut drafting costs... 
Get better prints... 


with Kodagraph Reproduction Materials ... 
created for use in your present equipment 


RAFTING Costs go down when you use Koda- 
graph Reproduction Materials to protect 
valuable drawings from wear and tear... to re- 
claim old, soiled, faded originals ...to revise or 
combine drawings... to copy prints. 

And the legibility of your direct-process prints 
or blueprints goes up when you use Kodagraph 
reproductions of your drawings in print-making. 
For Kodagraph Materials are silver sensitized. 
photographic . . . have the ability to intensify weak 
detail... step up contrast... drop out stains, 
creases. And they pass on this improved quality 
to the final prints. 


If you have a blueprint or direct- 
process machine or vacuum frame 


You can produce positive photographic interme- 
diates d irectly from your engineering drawings by 


reproducing them on any one of four types of 
Kodagraph Autopositive Materials. To do the job 
—simply expose in your present equipment . . . and 
process in standard photographic solutions. No 
negative step. No darkroom handling —a fast, con- 
venient room-light operation all the way. 


1. Kodagraph Autopositive Paper Extra Thin —the 
all-purpose intermediate material for everyday 
use—gives you intermediates on a durable, white 
paper base. Intermediates which will turn out 
crisp, clean blueprints and direct-process prints 
time after time . .. which will retain their line 
density and sharpness... and which will remain 
\photo-lasting in the files. of 


2. Kodagraph Autopositive Paper Translucent... 
has an exceptionally durable and translucent paper 
base ... and a print-back speed which is 30% 
faster than regular Autopositive—an important 
advantage in large-volume print production. 

. 


3. Kodagraph Autopositive Film—with its highly 
translucent Kodak safety film base—is especially 
valuable in reclaiming “hopelessly poor” tracings 
... and in reproducing extremely fine line detail. 
It is also widely used to reproduce catalog pages, 
etc., including half-tone illustrations. 


4, Kodagraph Autopositive Cloth — is recom- 
mended for producing the most durable prints 
(nearly exact in scale) from drawings in good 
condition. Its base is white fabric—tough, crease- 
resistant, highly translucent. 


Kodagraph Repro-Negative Paper, which is 
processed in the same manner as the Autopositive 
Materials and with the same speed and con- 
venience, enables you to produce positive inter- 
mediates directly from blueprints, Van Dykes, and 
other negative “originals.” 
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lf you have any type of contact photocopying ma- 
chine, you can get negative and positive reproductions of 
improved quality at lower cost with Kodagraph Contact 
Paper. Its high-contrast photographic emulsion produces 
photocopies which are easier to read . .. with dense pho- 
tographic blacks, clean whites. And its extremely wide 
latitude and amazing uniformity end the need for split- 
second timing and trial-and-error testing. 

Kodagraph Contact Cloth, with an extremely durable, 
translucent base and with similar emulsion character- 
istics, is widely used to produce long-lasting second 
originals from paper negatives. (Unwanted design detail 
on these negatives can be blocked out before printing. ) 





If you have an enlarger, projection printer, or process 
camera, Kodagraph Projection Papers will give you sharp, 
clean reproductions at any scale—dense photographic 
blacks, sparkling whites on a durable, Kodak-made paper 
base, Just the papers you need for reproducing your micro- 
film and other reduced-scale negatives! 

Kodagraph Projection Paper can be printed at high 
speeds and processed under comparatively bright work- 
room light. Kodagraph Fast Projection Paper can be 
printed at highest speeds but must be processed under . 
low illumination. Kodagraph Projection Cloth is the ideal 
material for producing extremely durable and fast-printing 
positive intermediates from reduced-scale negatives. 















Increase protection ... save 98% in filing space with 
Kodagraph Micro-File equipment. The advantages of 
modern microfilming are yours at surprisingly low cost 
with Kodagraph Micro-File equipment, 

Whether your engineering department be large or 
small, you will find a precision-built, economical micro- 
filming unit just right for your requirements. One that 
will record your valuable drawings with photograpnic 
accuracy and completeness on Kodagraph Micro-File 
Film—instantaneously ...for a few cents apiece. ~~, 

Kodagraph Film Readers give you fast, convenient 
reference ... with 100% legibility. And the Kodagraph 
Enlarger allows you to produce facsimile prints in the 
desired size quickly and economically from your micro- 
film negatives. A complete line—developed and manu- 
factured by Kodak for the utmost precision, convenience, 
and economy in your microfilming. 





Kodagraph Reproduction Materials and Equipment 


For short cuts, savings, protection ... in drafting and engineering 


aaa MAIL COUPON FOR FREE BOOKLET ——————————————- 


EASTMAN KODAK COMPANY 19 
Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a copy of your illustrated booklet 
giving the facts on Kodagraph Reproduction Products. 


Write today for a free copy of 
“Modern Drawing and Docu- 
ment Reproduction.” It gives 
complete details on the revolu- 
tionary line of Kodagraph Repro- 
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duction Materials, which you, or 
your local blueprinter, can process Company 
conveniently, economically. Street 
Also many important facts on City Zone State 








TRADE-MARK 


| 

I 

| 

| 

l 

ae : | 
Kodagraph Micro-File equipment. | 
! 

! 

! 

1 


ee 


where HARD RUBBER is right... 


use it! 
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SIMPLIFY DESIGNS 





extruded hard rubber 


SAVES 


MACHINING 
MOLD COSTS 








Just conjure up the right hard rubber extruded 
shape, and the job of making many a small 
part is half done! The electrical connector above, 
for example. For good electrical properties, sta- 
bility and strength, it's made of ACE hard rubber 
rod with the six holes extruded right in it. Simply 
cut it off to length, soften by heating, press in the 
metal inserts, and presto! An amazing variety 
of shapes and compounds of ACE Hard Rubber 
are possible, even extruded directly over metal 
rods and tubes. Machines and finishes as easily 
as brass. Stir your imagination? Write for more 
facts today. 


| Keep your ACE Hard Rubber and Plas- 
| ics Handbook handy. Free on request. 
It's a@ gold mine of hints like these. 





f 


merican Hard Rubber Company 





Le 93 WORTH STREET + NEW YORK 13, W. ¥. 
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this grading is too coarse, the de. 
signer can use the 10-series, jy 
which the increase between cop. 
secutive numbers is 25 per cent. 
If still finer gradation is necessary 
the 20 and 40-series, with step-ups 
of 12 and 6 per cent, respectively, 
are available. An additional 8 
series, to be used only in excep. 
tional cases, gives a 3 per cent 
step-up. 

The second ISO document just ap- 
proved is a guide to the use of pre. 
ferred numbers. It lays down the 
general principles of applying pre- 
ferred numbers for various pur. 
poses, such as the establishment 
of a series of capacity ratings for 
a line of motors or a series of 
thicknesses for metal sheet. 

Delegations from the standards 
organizations of 12 nations partic- 
ipated in the work of the commit- 
tee. Head of the American delega- 
tion was Harold P. Westman of 
International Telephone and Tele- 


| graph Co. 


Security Guide for Industry 


Security methods and minimum 
security standards are covered in 
a new security guide published by 
the Defense Munitions Board. The 
booklet, Standards for Plant Pro- 
tection, contains 53 pages and lists 
minimum standards for more than 
90 separate security measures rec- 
ommended to defense plants. 

Application by private industry 
of the standards set forth in the 
booklet is not compulsory. The rec- 
ommendations, based on the best 
practices now being followed with- 
in industry, are the result of sev- 
eral years of research and consul- 
tation. 

The booklet, which can be ob- 
tained from the Superintendent of 
Documents, Government Printing 
Office, Washington 25, D. C. for 
20 cents, supplements a previous 
publication, Principles for Plant 


Protection. 
5 


A plant which is expected to be 
producing aluminum alloys by late 
fall will be built in Los Angeles 
by Apex Smelting Co. When com 
pleted, the plant will also produce 
magnesium alloys and zinc base die 
cast alloys. 
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CHAINS and 
SPROCKETS 


Jeffrey Chains and Sprockets are being 
put through the acid test of actual service 
on thousands of tough jobs . . . especially 
where the demand is for high-quality prod- 
ucts. They are in universal use for unit 
machinery, for conveyors and bucket eleva- 
tors, and for transmitting power. Follow the 
lead of those engineers who know the im- 
portance of “good chains and sprockets.” 
Send for our new Catalog No. A-418 which 
goes into detail. 

We show only a few types here but 


Jeffrey builds a complete line from which 
to choose. 





How to Make Stainless Protection 
Go NINE TIMES FURTHER... 
with PERMACLAD 


STAINLESS CLAD STEEL 


Want stainless protection for your product or equipment— 
without wasting stainless steel? You'll get it at low cost— 
with PERMACLAD! 

A 104 layer of stainless, inseparably welded to a 90% mild 
steel backing, gives PERMACLAD the surface characteristics 
of solid stainless and the easy forming qualities of carbon 
steel. This means real savings in corrosion resistance and in 
fabrication as well. For you can cold-form PERMACLAD 
with ease, draw it deeper without intermediate annealing, 
actually form it into products impossible with many other 
materials. 

Even with the most severe draw, the percentage of cladding 
(which can be 20% or more if desired) never varies. And the 
stainless layer remains inseparably welded to its backing. 
For gleaming, stainless products and corrosion resistant equip- 
ment, design and build with PERMACLAD. The coupon 
below brings you full details in our new 8-page folder ‘ P-98). 


Send for Free Folder Today 


a EE FOR BETTER PRODUCTS AT LOW COST... SPECIFY PERMACLAD 


PERMAELAD 


STAINLESS CLAD STEEL 
ALAN WOOD STEEL COMPANY Conshohocken, Pa. 


Over 125 Years of iron and Steel Making Experience 


Gentlemen: 
I am interested in stainless protection with PERMACLAD. 


Please send me full information and new, free folder (P-98). 
Name Title 
Company 
Address City State 


Other Products: A.W. ALGRIP ABRASIVE Floor Plate *« A.W. SUPER-DIAMOND 
Floor Plate + Plates * Sheets + Strip * (Alloy and Special Grades) 
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Engineering News 





New Glass Textile Yarns 


High strength and great flexi. 
bility are characteristics of a new 
series of glass textile yarns being 
produced by the Fiber Glass Diyi. 
sion of Libbey-Owens-Ford. The 
new series of “225” industrial 
yarns is considerably finer than 
the “150” series with which LOF 
started its operations a few 
months ago. 

Primarily used in_ industria) 
cloth, electrical insulation and 
plastic lamination, the finer yarns 
are composed of strands running 
22,500 yards to the pound. Each 
strand is composed of 204 sepa- 
rate continuous filaments of fiber 
glass each of which averages 
0.00028-inch in diameter. Some of 
these yarns, for instance, will be 
made of a total of six strands or 
1,224 of the individual continv- 
ous filaments, giving the final 
cloth its high strength and flexi- 
bility while retaining dielectric 
resistance and resistance to heat 
and chemicals. 


a 


Frank F. Rowell Sr., president of 
Guardian Electric Mfg. Co., Chi- 
cago, died July 20. Mr. Rowell held 
many patents in the electrical con- 
trol field. 


Report on Materials 


Effects of the steel stoppage will 
be “felt heavily for the next three 
to six months,” according to Dr. 
John R. Steelman, acting head of 
the Office of Defense Mobilization, 
in a statement last month. Effects 
“will not be completely worked 
out of the military production pro- 
gram for an entire year.” The 
most optimistic forecasts of steel 
production give a figure of 90 mil- 
lion tons, some 14 per cent below 
last year’s production. In order to 
attain this output, steel production 
capacity would have to be 
creased materially over last year. 
And other estimates from com 
pletely qualified sources estimate 
that production of steel will not 
pass the 70 million ton mark. 

Immediate, short-range effects of 
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1%, 3 and 5 Ibs. ft. torque. 
on: For all standard AC and Self-Adjusting for Wear. New Dings 
































DC motor voltages. netic brakes automatically compensate for wear, requiring no 
Dust-tight, waterproof and J ih ~ Al -— pe — oie 
vei Adjustable orque. Although brake 
s —— proof enclosures justs for wear, c itical adj of ox te - 
’ , - secure precisely timed stops. 
will oor or motor mounting. High Thermal Rati The exceptionally high thermal ratings 
ree ; of Dings brakes make longer life and more 
“a Continuous duty. , Rats 0 al rt rocco , —e ee 
of Compact. Dings brakes are space savers. 
on, Rugged. Dings brake housings are cast iron, covers are cast 
cts aluminum. 
eee, Save Mounting Time. Dings brakes do not have to be dis- 
~s New ng Arey y ye assembled for mounting, saving from 10 to 30 minutes labor. 
, available : Simple—Direct Acting. No solenoids nor lever linkages. All 
. torque. brakes are equipped with manual release. 
wi —- Write today pBranes yeh obefoas 
to fractional and integral borsepower brakes. 
ion 
in- 
x DINGS BRAKES, INC. 
od ae — a 4714 W. Electric Ave., Milwaukee 46, Wis. 
not 
@ A SUBSIDIARY OF DINGS MAGNETIC SEPARATOR CO. 
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PRE-SET, TAMPER-PROOF 


CONTROLLED a 
TIMER 


at a price you can 
afford 


Practically non-breakable, Dura- 
kool Pre-set Timer Relays have 
more than proved themselves on 
the roughest and toughest jobs 
that could be found. Year by 
year, their use increases in sensa- 
tional fashion. 

Controlled time available from 
-15 to 20.0 seconds in either nor- 
mally open or normally closed No false contacts 
actions, 3 to 4 week delivery. No No chatter 
waiting. Your production schedule Quiet in operation 
is met. Eliminates double contacting | 
or breaking of circuit ' 





See telephone directory for local dis- 
tributor or write 


DURAKOOL, INC., Elkhart, Indiana 


ALL-STEEL 


_ Durakool #3" mERCURT 


/ , \\ \ \ \\ 

\\\e \ \ \ 

\ \ N \\Y \ \ \ 
\’ \ W\\\' \\\ \ 
Ww \\ \ 

SMALL LARGE 
LIQUIDS a LIQUIDS & CAPACITY 2 CAPACITY 
TO 2,500,000 SSU. EVEN LP-GAS Ya GPM 1050 GPM 


XN wccz VIKING ROTARY PUMPS 


The simple, positive, “gear within a 
gear” Viking principle has answered these 
problems for so many, so well, for so long, 
there is every good reason to know it will 
do it better for you. 


What are your problems? Send them in 
today and ask for folder 52SH. 


VIKING PUMP COMPANY 


CEDAR FALLS, IOWA 





THE ORIGINAL "“GEAR-WITHIN-A-GEAR" ROTARY PUMP 





Engineering News 





the strike have been a “creeping 
paralysis” of the defense program, 
as described by Defense Secretaryfi- 
Robert A. Lovett. At first, as. 
semblers of end products were able 
to live off their inventories. As 
inventories for end. products dis. 
appeared, defense output slowly 
dwindled, to the point that Mr 
Lovett estimates a loss of 20 per 
cent of the output of defense goods 
expected during the current year. 
Defense production will probably 
not get into full swing until the 
end of the year, since assembly 
plants in some cases have yet to 
feel the shortage of components 
caused by the steel strike, and will 
probably be the last hit. 


Pattern of Recovery: All CMP 
steel orders will be filled eventual- 
ly, says NPA, although some of 
them will be months late. The 
major problem is the steel tonnage§. 
required for preferred defense pro- 
grams, including the _ military, 
atomic energy and machine tool 
programs. The most urgent of 
these orders will probably be taken§- 
care of by the end of November. 
At the same time, tonnage set 
aside for the general preparedness 
program will be increased through 
the end of the year, although mili- 
tary steel deliveries probably won't 
be up to schedule until well into 
1953. 

In nonmilitary production, pres 
ent second, third and fourth-quar- 
ter orders will stand. although 
first-quarter 1953 allotments will 
be used to balance the supply and 
demand picture. Third - quarter 
“tickets,” however, will be good 
for delivery through November, 
1952; and fourth-quarter allot 
ments will be good through Feb- 
ruary, 1953. Thus, nonmilitary al 
locations may “take it on the chin 
until military orders catch up. One 
brighter note, however, is that cl- 
vilian orders for third-quarter and 
earlier delivery will carry a prior 
ity over all fourth-quarter orders 
including set-aside orders given t 
mills to protect fourth-quarter 0" —~ 
ders by military, atomic-eners)g 
and machine-tool buyers. 

Decontrol of steel will be P 
poned about a year. Long-rangt 
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STAMPINGS 


= 


ONE PIECE 
OR ONE MILLION 


Our impartial use of three basic 
methods gives you economy re- 
gardiess of length of run. 


Most parts can be made by all three 
methods. But only one is most econom- 
ical. The right decision is afechnical one, 
based on over-all quantity, contour di- 
mensions, tolerances and materials. 
YOUR SUPPLIER SHOULD 
KNOW ALL THREE METHODS 


- 
° 
. 
< 
~ 
a 
z 
« 
~ 
° 
° 
— 
~ 
° 
- 
° 
—_ 


100 1,000 10,000 100,000 
NUMBER OF PIECES 


This logarithmic chart shows 
the effect of these factors on the 
specific part illustrated. From 1 
to 65 parts, our own Machine-Cut 
Method with no die cost whatso- 
ever is most economical. At 65 
parts, the Short-Run Method using 
economical blanking dies and 
stock punches is best. At 7,000 
units, the standard Production 
Method with standard dies is most 
satisfactory. 


For more information, use coupon on opposite page 


SYAW PINGS 
HIVISION 


O LAMINATED o 





O COMPANY, INC. O 








1209 Union Street, Glenbrook, Conn. 
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Engineering News 





| impact of the strike may be felt 


even later, since all major pro- 


| grams for expansion of production 
| facilities for other materials have 


been affected by the work stop- 
page. New construction for alu- 


| minum production, for example, 
| will 


be delayed at least two 


months, possibly more. 


Copper Climbs: Although much 


| emphasis has been placed on alu- 
| minum as a substitute for copper, 


many people in the copper-produc- 


| ing industry have pointed out that 
| the copper situation is not as dras- 


tic as fairly recent government rec- 
ommendations have indicated. In 
many applications copper is irre- 
placeable as a heat-transfer medi- 
um or electric conductor. And the 


| copper supply has eased recently, 
_ since prices on foreign copper have 


lowered. 

Actually, copper is not in un- 
usually short supply. Copper allo- 
cations for the third quarter were 
120.1 per cent of supply, while alu- 
minum allocations were 117 per 
cent—not a great difference. The 
recent decline in world copper 


| prices indicates that U. S. manu- 
| facturers will be able to purchase 


the full amount of copper granted 
to them under recommendations of 
the International Materials Confer- 
ence—a condition that was not 
true previously, because of the dif- 


| ference between the fixed domestic 


price and the higher cost of for- 
eign copper. 

In actual tonnage figures, fourth- 
quarter allocations are based on a 
supply estimate of 402,000 tons of 
refined copper, an increase of 57,- 
000 tons over the original estimate, 
due to the new prices. So the im- 
mediate supply of copper seems to 
be adequate. 

Taking a long-range viewpoint of 
the copper vs. aluminum situation, 
the odds seem to be more on the 
side of aluminum, since aluminum’s 
possible and projected production 
expansion is far more than cop- 
per’s. But, by the same token, 
this does not mean any reduction 
in the supply of copper available. 


| Barring any radical changes in the 


supply and demand picture for cop- 


per, supplies will be adequate. 








LEBANON 


Casting 


in Stainless 
and Special Alloys., 


require Contr 
in Melting 





Are or induction melting at 
Lebanon Steel Foundry is anex- 
acting process, for a heat must 
duplicate precisely the material 
composition required. Electric 
melting is but one of many 
production procedures rigidly 
followed by Lebanon craftsmen 
that result in CIRCLE (© cast- 
ings of controlled high quality. 


LEBANON STEEL FOUNDRY 
Lebanon, Pennsylvania 
“*In the Lebanon Valley” 


LEBANO 


Steel and 
Alloy Steel 
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AMPOONING engineering de- 
partment personnel is not J. 
P, Henderson’s sole stock in trade. 
At times he waxes constructive, 
though in a critical vein, on other 
issues. This month, in pursuing 
the cause of independent thought 
and action, he bases his commen- 
tary on the premise that a question 
is as revealing as a declaration. 
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Security or Stagnation? 


“What kind of a pension plan 
d you have?” More and more, 
young men just out of high school 
weollege are asking this question 
when being interviewed for jobs. 
If it’s a casual sort of question, 
i's natural enough. But if it car- 
ties great weight in the young 
man’s decision, we’re headed plumb 
for disaster ! 

We are all becoming security 
tmscious, from the national to 
the personal level. But what is hap- 
pening to us when men under 30 
years of age are putting such em- 
phasis here? Isn’t there something 
odd about a college graduate who 
tas barely cast his first vote and 
is interested in a pension plan? 

I'm old-fashioned enough te 
think a kid like that should put 
opportunity first. 

An Englishman by the name of 
Toynbee has written six volumes 
m A Study of History. Another 
historian, D. C. Somervell, has 
made a one-volume abridgement. 
I's a good book for any young 
man to know about. 

The history of every primitive 
people, and the civilization which 
they did or did not develop are 
Taced according to certain pat- 
rms of challenge and response. 
Faced with the challenge of harsh 
J fclmatic conditions or external 
r oressures, people developed a high 
vel of civilization. Wandering in- 
‘0a lush land of easy living, they 
Slagnated. With little challenge 
there was little response in the 
form of individual or national in- 
seauity. Make a quick comparison, 
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BRING YOUR SHIM PROBLEMS 


TO "SHIM HEADQUARTERS” 


THE 
LAMINUM ® 
SHIM 


ONLY LAMINATED SHIM COMPANY 
OFFERS YOU ALL FIVE SOLUTIONS: 


ponte ssagmraersd 
eA ren of .002 
or 003 ch bras steel, metalically 





"just spot- 
soldered on 








“the little 
tab holds ‘em 
together" 











“all separate, any 
gouges you want"’ 








THE This is the simplest of all focble 
LOOSE LEAF stamped shims. It is completely flexi 
Usually sets including several different 
SHIM GOY gauges are made up 
**swell for hand READY FOR EASY USE, WITHOUT WASTE 
cutting simple Thin gauge 6” x 100” rolls feed 
= shims” Goan package slots. Heavier gauges 
in flat envelopes. Available from your 
STOCK Industrial Distributor. 


ra 


© LAMINATED © 








SHIM 











O COMPARY, INC. O 








MAIL 


LAMINATED SHIM COMPANY, INC. 


*T.M. Applied For 


HEADQUARTERS SINCE 1913 
Check Our Stampings Division 


For Your Stamped Parts Requirements 


USE COUPON for more information 


TODAY! 


1209 UNION STREET, GLENBROOK, CONN. 


Please send me more information on: 











C) SHIMS C) STAMPINGS 0) Born 
(C) We'd like to discuss our problem with one of your Sales Engineers. 

NAME TITLE 

COMPANY 

STREET. 

CITY. eee Ue 











=== Avegacam Cuemican, Pans Company 
AMBLER PENNA. 


Technical Service Data Sheet 
Subject: PROTECTING ALUMINUM WITH 


ALODINE’ 





“ALODINE” No. 100 


“Alodine” No. 100 forms an amorphous 
phosphate surface on aluminum which is 
thin, tough, durable, non-metallic, con- 
tinuous with and a part of the basis 
metal. The “Alodine” film anchors paint, 
prolongs paint life, and protects alumi- 
num exposed unpainted to the atmos- 
phere. 


With the “Alodine” No. 100 bath at 
its normal temperature of 120° F., coat- 
ing time by immersion approximates 
114 minutes—and by spraying, 15 to 
20 seconds. Coating times and bath 
temperatures can be varied to suit oper- 
ating conditions. 


“ALODINE” No. 600 


“Alodine” 
resistant coatings that provide excellent 
protection for unpainted aluminum and 
also make an effective paint-base. This 
grade is recommended for use in place 
of “Alodine” No. 
parts that are to remain unpainted or 
to be only partly painted; and on all 
aluminum castings and forgings whether 
or not these are given a paint finish. 


No. 600 forms corrosion- 


100 on aluminum 


Amorphous phosphote. 


“ALODINE” FLOW SHEETS 


MULTI-STAGE POWER WASHER FOR 


SPRAY ALODIZING 





IMMERSION TANKS FOR DIP 
ALODIZING 


PROCESS SEQUENCE 
2. Rinse 3. “Alodine’’ 
5. Final Rinse 


1. Clean 
4. Rinse 


NOTE: Equipment can be of mild steel 
throughout, except the “‘Alodine’’ 
stage which must be of acid-re- 
sistant material. 











“Alodine” No. 600 is applied at room 
temperature (70° to 120° F.). Recom- 
mended coating times are 3 to 5 minutes 
for an immersion process and 1 to 14 
minutes for a spray process. 


Amorphous mixture of mete! oxides end chrom- 






































FLEXIBILITY 





-~~jeRasion 


COMPOSITION etee. 
Depending on alley treated, coler range is Depending on time of treatment, color renge is 
COLOR from en iridescent bive-green toe dork sicte from golden iridescent to light brown. 
grey. 
From 0.01 to 0.08 mil. Ne appreciable dimen- From 0.005 to 0.01 mil. No appreciable dimen- 
THICKNESS ow changes occur when aluminum is Alod- olenel changes occur when aluminum is Aled- 
ized. ize 
= 50 to 300 mgs. per squvore foot. Optimum: 100 35 te 50 mgs. per squere foot. 
WEIGHT to 200 mgs. per squere foot. 
Insoluble in water, alcohol, solvents, ete. In- Insoluble in alcohol, woter, solvents, etc. 
soluble in most dilute ocids ond alkelis. How- Seluble in strong eikelis end acids. 
so ever, strong ocids ond alkelis which ottock 
LUBILITY cluminum mey penetrate the “‘Aledine™ film 
end reect with the underlying metel. Slightly 
soluble in concentroted nitric ecid. Sol Se in 
5 a molten sodium nitrete, etc. 
High dielectrice! resistence. This cooting is electrically conductive. 
Sheeran aL - Aluminum a with Taledine”™ No. 600 con 
me: be shielded-orc welded o spot welded. 
HEAT np: éd ot ne thet melt elumi- Unimp d at ro thet meit elumi- 
STABILITY num. num 
tnt | with end os flexible os the eluminum iT ol with end os flexible os the cluminum 


insell. Con withstand moderote drows. 


itself. Con withstend moderate drows. 





~ Approximately 90% of thet provided by chromic 


Approximately 90% of thet provided by chromic 


























& RESISTANCE ocid enodized eluminum. ecid anodized oluminum. 
Pointed— superior to chromic ecid anodizing. Exceeds requirements of MIL-C-5541 ond even 
be hel Unpeinted-comperable with chromic ecid AN-Q0-A-6960 (onodic films) 
enodizing. Meets MIL-C-5541 ond other 
G inish Specificeti 
PAINT- Excellent. Equol to or superior to anodizing. Excellent. Meets MIL-C-5541 end ether Gov- 
BONDING Meets miL-c-5541 end other Government ernment Finish Specifications. 
Finish Specifications. 
TOXICITY ~~ Nontoxic. Non-tonic. 
BIMETALLIC Shews good istence egeinst bi ile of Shows i egeinet b ile or 
ORROSI gelvenic corrosion. gelvenic corrosion. 
RESISTANCE 




















ON YOUR OWN 








WRITE FOR FURTHER INFORMATION ON “ALODINE” AND A e =) 
ALUMINUM PROTECTION PROBLEMS. PROCESSES 


Stress Relief 





for instance, of the Dutch and 
Scandinavians with the South Sea 









Islanders. 

A generation or two of Ameri- 
cans whose primary interest is in 
security should make this a widely 
different nation from the one 
formed by our rifle-toting, west. 
ward-facing ancestors. 

I’ve interviewed young men who 
asked about pensions and job ge. 
curity. In my mind’s eye, I see such 
a fellow buying a house, getting 
into a rut in his work, and pos- 
sibly getting passed over for pro- 
motion. But he stays on. After all, 
he owns his home, his friendships 
are established, and taking a new 
job involves a considerable gamble, 
He never presents a challenge to 
the boss either, to keep him satis- 
fied or to hold him. 

As an employer, I was content 
at times to get a man who would 
develop into a faithful old nag. 
He might do more than his share 
of the routine horse work! 

But as a person, with kids of my 
own, I feel a little differently to- 
wards him. Unless he’s exception- 
ally fortunate, he should never be 
using our pension plan at all. 
Sometimes a young man can 0 
farthest by taking this attitude 
toward his employer: ‘You'll nev- 
er own me. So long as my work 
is reasonably interesting and I see 
some chance of getting ahead, I'll 
give it all I have. But when the fu- 
ture looks too uncertain or hope- 
less, I’m taking a new job—3000 
miles away, if need be.” 

He doesn’t have to say this to 
the boss; in fact, he shouldnt. 
But in the long run, the boss cat 
sense it. Here is a man whose idea 
of “security” is to be able to face 
any situation, rather than lean 
against the walls of his rut. 


—J. P. HENDERSON 





















J. P. is prolific both in the vol: 
ume of his correspondence and the 
directions it takes. This month 
he comes through with a dividend 
—an extra contribution to it 
creased engineering department ef- 
ficiency. 


















Looking Out for Imogene 


There seems to be a national 
week devoted to almost anything 
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CHIKSAN aircraft hydraulic swivel joints 
employed in this application permit 
complete flexibility in contraction and 
extension of otherwise rigid fluid lines. 


CHIKSAN joints allow the Ermold un- 
packer head to travel backward and 
forward with the hydraulic lines folding 
and unfolding automatically. 





GHIKSAN Gircraft swivel joints enable 
ane te make sharp bends in the 
Ydravlic lines as the mechanism moves 

ord and backward in the unloading 
Peration illustrated above. 
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C HIKSAN Flexibility, Safety and Economy 
END BOTTLENECKS! 


When the Ermold Division of The 
Barry-Wehmiller Machinery Company 
decided to put out an improved auto- 
matic unpacker, it just naturally turned 
to Chiksan Ball-Bearing Swivel Joints 
to provide the necessary flexibility and 
stamina for the electrically-controlled 
hydraulic system. 


This system imparts the motion for pre- 
cision stopping and starting — for rais- 
ing and lowering elevating mechanism 
—for gripping firmly and delicately the 
most fragile material. 


This application is just another exam- 
ple of how industry relies on Chiksan’s 
mastery in the flow of liquid and gas— 


around seemingly impossible joints and 
angles—and through unyielding metal. 
Years of engineering of swivel joints 
have taught Chiksan how to gain pre- 
cision, achieve incredibly close tol- 
erances, provide higher resistance to 
extremes of temperature and pressure. 
Whether you're a bottler, a chemical 
processor — engaged in heavy industry, 
transportation or the petroleum indus- 
try, Chiksan Ball-Bearing Swivel Joints 
can help do a better job for yourself — 
for your customers — for less. Chiksan’s 
Department of Development and Re- 
search stands ready to put its experience 
and skill to work for you. Write for 
Catalog 2A, Dept. 9.MD. 


The Flow of Enterprise 
ow ater UY OY 
SN </ QD Representatives in 


Principal Cities 


Ball Bexping Swivel Joints 


CHIKSAN COMPANY ¢ BREA, CALIFORNIA © Chicago 28, Illinois *« Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas 


Chiksan Export Company (Subsidiary), Brea, California « 


Newark 2, N. J. 





LITTLE DOES A LOT 


Moly -sulfide 


shows up best 
where the frictional 
conditions are 


difficult 


The case-histories of 154 difficult 
friction problems in the shop and 
in the field, all successfully solved, 
are described in a new 40 page 
booklet. 

It is where conditions are extreme 
that Moly-sulfide excels over other 
lubricants. If you encounter ex- 
treme conditions of pressure, tem- 
perature or velocity, send for this 
free booklet. 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 36N-Y 


Stress Relief 





or anyone. Why not a “Be Kind 
to Stenographers Week’? Or is 
there? 

Here’s how. 

There’s a little technique on re- 
port writing which few engineers 
appreciate. Some short reports 
might be dictated, of course, but 
it is assumed that the average en- 
gineering report is written out 
longhand, polished off in the proc- 
ess and given to the typist for 
copies to be made. 

Ask the average engineer for 
whom he is writing that report 
and he is likely to tell you it’s for 
his boss, or the president, or the 
sales dapartment or who have you. 
But he’s wrong. 


He’s writing the report for Imo- 


gine, the typist; she will write it 
for the president, etc. He’d get a 
better looking report and more 
cheerful service if he’d remember 
that simple fact. And the engineer 
more than most other people should 
remember it. His reports are fre- 
quently full of symbols, including 
the Greek. And no matter how 
experienced the typist .may be 
many of his data remain Greek 
to her. 

Given copy to type in a blurred 
mile-a-minute handwriting, if she 
reads “He will contact you before 
the blur of our next meeting” she 
can use her ingenuity and reading 
glass and decide you meant to 
write “date.” But if the blur turned 
out to be a Greek sigma in a com- 
plicated technical sentence, she’s 
likely to stop there, decide she 
needs a cup of coffee and then 
approach you for an explanation. 

The better technique is compar- 
atively simple once you get into the 
habit of it. Write the report for 
the typist like this: 


aad farther Fests (ndliake flak Foe 
4: O (Lmegeue, hak GreekK~ LV 
tn Carefally wivar wk ) 18 C¥taf 
“0 4 (fmogence, Yba® 4 75 sab). 


It’s usually the engineer’s figures 
that bother the typist the most. 
But then, just to show how things 
often equalize in this best of all 
possible worlds, it’s usually the 
typist’s figure that bothers the 
engineers, too. 


—J. P. HENDERSON 











LET 


THE UGHTWEIGHT GHAMPIONS 


You have the right ‘‘angle’’ when you 
select ELECTRA-GEARMOTORS (Right 
Angle Type) because you get mouni- 
ing convenience, dependable service 


| and economy...plus light weight. 


RIGHT-HAND, LEFT-HAND 

OR DOUBLE-END SHAFTS 

Right Angle Worm Gear Type avail- 
able in % to 3 H.P., with speed range 


| from 16 R.P.M. to 288 R.P.M. Right 
| Angle Combination Single Helical and 
Single Worm Gear Type available in 


Ye to 1 H.P., with speeds from 4 


| R.P.LM. to 43 R.P.M. 


PROVED IN MANY 
DIFFERENT INSTALLATIONS 
ELECTRA Right Angle Type Gearmo- 


| tors are used in hundreds of differen! 
| applications ...on mixing and grind- 


ing machinery, machine tools, food 
machinery, conveyors and many other 
kinds of equipment to save weight, 
for attractive ppearance and trouble- 
free performance. 


J 


"™ 


WRITE FOR BULLETIN 400 
WHICH GIVES BASIC ENGINEERING DATA 


a 


iets 


REPRESENTATIVES IN PRINCIPAL CITIES 
NATION-WIDE DISTRIBUTION AND SERVICE 


ELECTRA MOTORS, INC. 


fan ae oe 








ANAWEIM 
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More power fo you! 


In the vital electrical equipment industry, as 
in practically all other fields, the uses for 
Ostuco Tubing are countless. Transformer and 
header tubes, columns, bushings, bearings, 
housings, and mounts are only a few of the spe- 
cific applications in generators, motors, 
starters, power equipment, and many other 
electrical products that mean power to you. 

Whether your products are electrical or of 


an entirely different type, you’ll be wise to in- 
vestigate the advantages of Ostuco Tubing, in 
improving design, increasing strength, reduc- 
ing weight, and cutting cost. We cannot always 
promise early delivery estimates on new civil- 
ian orders, because of military demands, but it 
will pay you to consult our experienced engi- 
neers about Ostuco Tubing when redesigning 
your products to meet future competition. 


THE OHIO SEAMLESS TUBE COMPANY 


From Your Blueprint . to Your Product 


OSTUCO TUBING 


Manufacturers and Fabricators of Seamless and Electric Welded Steel Tubing 
Plant and General Offices: SHELBY, OHIO 


OsSTUCO 


SALES OFFICES: Birmingham, P. O. Box 2021 © Chicago, Civic Opera Bidg., 20 N. Wacker Dr. 
Cleveland, 1328 Citizens Bldg. * Dayton, 511 Salem Ave. * Detroit, 520 W. Eight Mile Road, 
Ferndale * Houston, 6833 Avenue W, Central Park * Los Angeles, Suite 300-170 So. Beverly 
Drive, Beverly Hills * Moline, 617 15th St. © New York, 70 East 45th St. * Philadelphia, 
1613 Packard Bidg., 15th & Chestnut © Pittsburgh, 1206 Pinewood Drive * St. Louis, 1230 
North Main St. © Seattle, 3104 Smith Tower * Syracuse, 501 Roberts Ave. * Tulsa, 733 Ken- 
nedy Bidg. * Wichita, 622 E. Third St. © Canadian Representative: Railway & Power Corp., tid. 
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NOTEBOOK 


PHOTO COURTESY 
GENISCO, INC 
LOS ANGELES, CALIF 


wr 


GINEERS — 


——«, 


Coupling Provides 
Easy Cleaning Feature 
on Oil Separator 


The Genisco Oil Separator for recovery of oil 
in vacuum exhaust systems employs a standard 
Marman V-Band Coupling between major com= 
ponents. Marman’s patented Quick Coupler Latch 
allows instantaneous disassembly of the unit for 
easy cleaning and provides a leakproof seal which 
has been tested at 60 p.s.i. It easily accommodates 
all conditions of temperature and vibration found 
jn transport aircraft. 

The Marman V- 
design with all the adv 


Band Coupling is a standard 
antages of low cost, quick 
delivery and easy specification. Its versatility 
enables it to accommodate many diversified and 
highly specialized applications. These famous 
couplings.have become familiar items to our 
production people everywhere and fly on all the 


planes of the U.S.A. 


FOR ADDITIONAL INFORMATION, 
WRITE FOR ENGINEERS’ NOTEBOOK #20M 


BV lmlaZ 
2 PRODUCTS YAN 
11214 EXPOSITION BLVD 


LOS ANGELES 64 CALIF. 


AND EXPOSITIONS 


Sept. 11-14— 

Packaging Machinery Manuf 
turers Institute, 20th annual ne 
ing to be held at the Homeste 
Hot Spring, Va. Additional | 
formation may be obtained fr 
society headquarters, 342 Madis 
Ave., New York 17, N. Y. 


Sept. 22-23— 

Steel Founders’ Society. fF 
meeting to be held at the Hom: 
stead, Hot Springs, Va. Additi | 
al information may be obtain 
from society headquarters, 9 
Midland Bldg., Cleveland, Ohio. 


Sept. 22-24— 

American Society of Mechanic: 
Engineers. Petroleum mechanic: 
engineering conference to be helt 
at Hotel President, Kansas City 
Mo. C. E. Davies, 29 West 39th 

| St., New York 18, N. Y., is se 
| retary. . 


| Sept. 29-Oct. 1— 
| National Electronics Conference 
| — annual conference to )é 
| a = pore naga Hotel, Chi 
| _ Pt er the sponsorship 0 
an Institute of Electri 
| cal Engineers, the Institute of Ra 
dio Engineers, Illinois Institute oj 
| Technology, Northwestern Univer 
| sity, and the University of Illinois, 
with participation by Purdue Uni 
versity, University of Wisconsil 
and the Society of Motion Picture 
& Television Engineers. Addition- 
al information may be obtained 
from S. R. Collis, Chairman, N.EC. 
Publicity Committee, 208 Wes! 
Washington St., Chicago, III. 


Sept. 30-Oct. 3— 

Association of Iron and Sted 
Engineers. Annual convention t 
be held concurrently with the four 
day exposition at Cleveland Public 
Auditorium. Mr. T. J. Ess, 1010 
Empire Bldg., Pittsburgh 22, Pa. 
is managing director. 


Oct. 1-3— 
National Association of Cort 





sion Engineers. South central tr 
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STREAMLINE THE DESIGN 


Today’s competitive selling calls for 
advanced styling—whether the product be 
one for factory, farm or home. Consider 
the product pictured below—the latest ad- 
dition to the De Laval line of cream 
separators. It is completely streamlined 
for maximum appeal to the 1952 farm 
family—a far cry from the separator that 
you remember from your boyhood farm 
visits. 





There is more to the advanced styling 
of this product than meets the eye. It has 
been redesigned inside and out to achieve 
Maximum quality at minimum cost and, 
as with countless other products, this goal 
has led to the use of ZINC Die Cast com- 
ponents. The tooth-type motor and spindle 
Pulleys, the collar which supports the sup- 
Ply can and the three legs of the new 
centrifugal separator were designed by 
De Laval engineers to get the most for 
their ZINC Die Casting Dollar! 








MINIMIZE ASSEMBLY 


Each of the ZINC Die Castings pic- 
tured above is designed to reduce both 
machining and assembly operations. The 
teeth on the two pulleys are integrally 
cast with a high degree of dimensional 
accuracy for quiet, efficient operation with 
a corrugated belt. Only simple broaching 
operations are required on these pulleys 
and the one-piece construction minimizes 
assembly time—and cost. The supply can 
supporting casting also reduces assembly, 
since the steel shaft is cast as an insert. 

All unnecessary metal has been elimi- 
nated in the design of these die castings. 
The leg casting, for example, has a mas- 
sive outward appearance but, actually, it 
is cored in the casting operation to reduce 
to a minimum the amount of metal con- 
sumed. ZINC Die Castings are inherently 
tough and do not require excessively 
heavy sections to meet strength require- 
ments. 








ASK FOR DESIGN HELP 


The surest way to realize the full physi- 
cal and economic advantages of ZINC Die 
Castings is through consultation with a 
competent die casting engineer in the 
early design stages. Any die casting com- 
pany will welcome the opportunity to be 
of service. Also ask that company for a 
copy of “Designing For Die Casting”— 
or write to us. 


The New Jersey Zinc Company 
160 Front St., New York 38, N. Y. 


\ee 
& 
=< 


o-~-S FOR DIE CASTING ALLOYS 





(—— 


| The Research was done, the Alloys were developed, and most Die Castings are based on 


niform Gveity) ZINC 


‘HORSE HEAD SPECIAL (+ 
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AIRCRAFT 
HYDRAULIC 


Variable Volume 


Faster, farther, higher, and safer... 
As new records are set almost daily in 


every phase of aircraft performance, more - 


and more responsibility falls to those who 
make operating components for these 
planes. Additional power, speed, precision, 
control and dependability must be built 
into smaller and lighter-weight units 
wherever possible. 

The aircraft pump shown above is an 
example of how, through intensified re- 
search, Denison’s long, specialized experi- 
ence in hydraulics is applied to the job of 
keeping ahead of these ever-growing de- 
mands. This 3000 psi, compensator con- 
trolled pump, rated at 3 gpm at 1500 rpm, 
features excellent suction characteristics... 
extremely high over-all efficiency ... and 
rugged, compact dependability that simpli- 
fies the designer’s problems. 

We are interested in any opportunity to 
help with your requirements for high pres- 
sure aircraft pumps and pressure controls. 
We will gladly send you complete specifi- 
cations upon request. Also, if one of our 
specially qualified engineers can be of help 
to you, just lec us know. Write today. 


Other Denison aircraft components 
for circuit needs up to 5000 psi 
include Constant Volume Pumps... 
Relief Valves ...and Surge Damp- 
ing Valves that prevent damaging 
pressure shock. 


The DENISON Engineering Co. 


DE Be 
dnrOlLics 


Kak 





ISON 


RA Z 


1156 Dublin Ro 


ad 


Columbus 16, Ohio 





Meetings and Expositions 


—ee 





gional meeting to be held at the 
Jung Hotel, New Orleans, La. Ad- 
ditional information may be ob. 
tained from society headquarters, 
1061 M & M Bidg., Houston 2 
Texas. 


Oct. 1-4— 

Society of Automotive Engi- 
neers. Aeronautic, aircraft engi- 
neering display and _ production 
forum to be held at Hotel Statler, 
Los Angeles, Calif. John A. C, 
Warner, 29 West 39th St., New 
York 18, N. Y., is secretary. 


Oct. 10— 

National Noise Abatement Sym- 
posium. Third annual symposium 
to be held at the Armour Research 
Foundation of Illinois Institute of 
Technology. Daniel B. Callaway, 
Illinois Institute of Technology, 
Technology Center, Chicago 16, 
Ill., is chairman. 


Oct. 16-17— 

Gray Iron Founders’ Society. 
Annual meeting to be held at Hotel 
Cleveland, Cleveland, Ohio. Addi- 
tional information may be obtained 
from society headquarters, Nation- 
al City Bank Bldg., Cleveland 14, 
Ohio. 


Oct. 16-18— 

Foundry Equipment Manufactur- 
ers Association. Annual meeting 
to be held at the Greenbrier Hotel, 
White Sulphur Springs, W. Va. Ad- 
ditional information may be ob- 
tained from society headquarters, 
1213 West 3rd St., Cleveland 13, 
Ohio. 


Oct. 20-24— 

American Society .for Metals. 
National metal exposition and con- 
gress to be held at the Philadel- 
phia Convention Hall, Philadelphia, 
Pa. W. H. Eisenman, 7301 Euclid 
Ave., Cleveland 3, Ohio, is national 
secretary. 


Oct. 22-24— 

Society of Automotive Engi- 
neers. Transportation meeting to 
be held at the William Penn Hotel, 
Pittsburgh, Pa. John A. C. Warn- 
er, 29 West 39th St., New York 
18, N. Y., is secretary. 
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> A typical production tool 
' Where both pump and fluid 
“a motor needs can be met by 
a, PUMP/MOTORS. Many other 
id circuit applications will get extra 





al value and performance from new 


radially balanced vane-type, 
dual-purpose PUMP/MOTORS. 


DENISON 
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Same unit does EITHER” job! 


For continuous duty at 2000 psi 


One type of unit does BOTH jobs! 


Where there’s a fluid motor, 
there’s a hydraulic pump — and 
there’s a Denison PUMP/MOTOR 
model for low-cost efficiency on 
either job! 


Every PUMP/MOTOR is ready 
for use as either pump or motor 
without alterations of any kind. 
They are easily converted for clock- 
wise or counter-clockwise rotation. 
Opposed inlet and outlet porting 
assures complete radial hydraulic 
balance of the rotor — resulting in 
minimum surge and pulsation, with 
less wear on all moving parts, Ra- 
dially balanced vanes contact the 
cam ring with dual sealing edges 
—low loading characteristics are 
retained at all operating pressures. 


The DENISON Engineering Co. 1156 Dublin Road, Columbus 16, Ohio 


PUMP/MOTORS are made in 
four sizes, with interchangeable cam 
rings to widen the range of capacity 
levels in each size. As pumps, 
their capacities range from. 2.7 to 
70 gpm at 2000 psi. As motors, 
torque capacities range from 13 
to 257 pound-inches per 100 psi. 
PUMP/MOTORS are rugged and 
compact .. . built for long life 
under hard, continuous use at 2000 
psi... they give you more value 
per pound than any vane pump or 
motor on the market! 
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(Continued from Page 185) 


when » approaches the value zery 
the value K, by definition invarian; 
with frequency, is left. Servo. 
mechanism theory assumes K to 
constant, giving a linear output 
This assumption can not always be 
made in designing a measuring or 
control system, since linearity may 
be a prime objective. 


Applications: Some example 
will be useful in demonstrating 
this approach. The first system to 
be analyzed is a fluid pressure to 
pneumatic pressure transducer. Ii 
is desired that this device transmit 
a pneumatic output pressure signal 
which is proportional to an input 
fluid pressure. A schematic line 
diagram of the device is shown in 
Fig. 2a. In this device, a reference 
input pressure P, supplied to a 
bourdon tube produces a displace- 
ment S8,, which moves the flapper 
towards the nozzle. This movement 
tends to restrict the flow of air 
from the nozzle, which is supplied 
through a restriction, creating a 
build-up of pressure in back of the 
nozzle. The nozzle pressure Py is 
fed into a pilot relay valve which 
amplifies the pressure by a con- 
stant gain factor Gp. The output 
of the pilot valve is the output 
pressure P, from the overall de- 
vice. This pressure Py is fed back 
into the bellows, where it acts on 
an effective area A, and against 
the stiffness, k,, of the bellows 
spring to produce a displacement. 
The displacement of the bellows 
actuates a lever to which the nozzle 
is attached, causing the nozzle to 
retreat from the flapper. Thus, 
the output pressure will be built 
up in proportion to the reference 
input pressure. 

In order to provide a well oF 
ganized analysis, all deflections, 
lengths, areas, forces, pressures, 
deflection gradients and othe! 
physical parameters in the device 
are listed and defined in TASLE 1. 
Beginning with the simplifying @* 
sumption of rigidity for al] mem- 
bers for which flexibility is not com 
sidered essential to the proper 
functioning of the system and fol- 
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Horws why - 

You gain for your product the 
prestige of Jenkins Valves built 
by Jenkins continuous advertis- 
ing in Fortune, Business Week and 


25 other publications covering 
every valve-using industry. 































You get the extra sales advantage 
of Jenkins famous Diamond and 
Signature trademark which iden- 
tifies each valve. 


ound hows Wow vou 


SAVE TIME AND TROUBLE 


You profit by Jenkins long ex- 
perience in supplying valves for 
all types of products. 


You add the valve know-how of 
Jenkins Engineers to your own 
designing skill. Modifications of 
standard valves for special serv- 
ices can be provided when re- 
quired. Send coupon today for 
information. 


Give your product, and its pur- 
chasers, the extra value of Jen- 
kins Valves . . . ét costs no more. 
Jenkins Bros., 100 Park Ave., 
New York 17. 


SOLD THROUGH 
LEADING INDUSTRIAL DISTRIBUTORS 


ot PSone Se 
JENKINS BROS., 100 Park Ave., New York 
Send data sheets on Valves (type)... 


cribs lesioghieniscndadiaseica tiled aaterlsirsttaias nice for use on 


(equipment ) .... 





YOUNG MEN 
OF VISION. 


Their future is based on decisions made today. The 
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——— 


lowing the symbolism of Fig, 1, 
the block diagram of the pressure. 
to-pressure transducer can be made 
as shown in Fig. 2b. 

At the upper left-hand corner of 
the diagram, the input pressure P, 
is converted by the bourdon tube 
into the displacement S, shown 
coming into a summation circle, 
Output from the summation circle, 
S,, the actuating displacement, is 
shown as the difference between §, 
and S,, the feedback displacement, 
The actuating displacement S, is 
measured as the relative displace. 
ment between the flapper and noz- 
zle. Shortening this distance builds 
up the nozzle pressure Py in ac- 
cordance with the flapper-nozzle 
characteristic Ny. Thus, a conver- 
sion of S, into Py may be shown 


| by means of the flapper-nozzle 


curve slope Ny. Nozzle pressure 


| Py is converted into the output 


| pressure Py by means of a relay 


secret of success at Indiana Gear is to visualize... 


create... prove... and then move on to conquer the 


| pilot valve of gain Gp. Output 
| pressure P, acting on area Az, the 


effective area of the bellows, pro- 


duces a force Fz, which in turn is 


converted into a bellows displace- 


| ment S, by means of the factor 


next problem. Indiana Gear proves from past success 


in a highly com petitive business that its policy of using | 


master craftsmen, fine equipment, skilled sub- 
contractors, and “‘young men of vision,”’ exemplifies the 


perfectly coordinated planning So necessary to solve the 


1/K,, where Kz, is the bellows de- 
flection gradient. S, is converted 
into the primary feedback displace- 
ment S, by means of the lever 
ratio R. 


Amplifier Circuit 


Another example of block analy- 
sis is provided by the simple am- 
plifier circuit shown in Fig. 3a. An 


_ actuating voltage E,, which is the 


difference between an input volt- 
age E, and a feedback voltage Ep, 
is fed into an amplifier tube of 


_ gain » to produce an output volt- 


age Ey. The feedback voltage Ep 


| is a portion 8 of the output volt- 


gear problems of today. 


age Eo. 

The block diagram of the ampli- 
fier, Fig. 3b, clearly shows these Tre 
lationships. A comparison of the 
block diagram, Fig. 2b, of the pres 
sure-to-pressure transducer with 
the block diagram, Fig. 3b, of the 


| amplifier, shows the fundamental 


The driven gear shown here is 5” in pitch diameter 
and 15” long overall. It is carburized and hardened 
with heat-treating distortion held within .001”. 


INDIANA GEAR WORKS « INDIANAPOLIS 7, INDIANA 
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similarity of the two devices. The 
similarity is deeper than a meré 
analogy; there is an identity of 


| function of the different parts of 


the circuits. In each there is 4 
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»Ba™s 


The middle point of a roller tending to skew 
remains practically constant, whereas the 
ends tend to move the greatest distance out 
of parallel. For this very reason, the cage 
of a PITCHLIGN bearing has been designed 
to guide the rollers at their ends where any 
tendency to skew is immediately corrected. 
Further, the rollers are aligned at their pitch 
circle, the most efficient plane for roller 
guidance. 


PITCHLIGN bearings are dimensionally inter- 
changeable with precision needle bearings. 
Get all the facts! 


/ 


@ BEARINGs @ 
‘\ 4 


0¢ © 








Any cylindrical object is guided 
most efficiently by pushing at 
the ends. 





Ly | 


— 











| and temperature. 
| and L are fixed by the physical 
| size of the coil. 
| geen the galvanometer calibration 
| depends on the hairspring constant 











Write Today 


Ask for Bulletin SF- 266 
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high-gain element in the forward 
or upper part of the loop. In each 
a portion of the output is subtract. 
ed from the input after having 
been transformed into the same 
units through the feedback or 
lower part of the loop. 

A simple galvanometer which 
gives a deflection proportional to 
a current is represented in Fig, 4a, 
The block diagram of the system, 
which is seen to be an open loop, 
is shown in Fig. 4b. Current (J) 
flowing in the coils causes a force 
on the conductor proportional to 
the magnetic field (B), the length 


| of one conductor in the field (L) 
| per turn, and the number of turns 


(N). This force (F) produces a 
torque or moment (M) about the 
pivot point. This moment causes 
the spiral hairspring to deflect 


| through an angle (6). 


From an inspection of the first 


| block, it may be seen that B must 
| be constant, both as the coil posi- 


tion changes, and also with time 
Quantities N 


Also, it may be 


(K). Thus, by breaking the gal- 


| vanometer up into its fundamental 
| conversions, 
| and analysis of the theory of op- 
| eration is permitted. 


better visualization 


Performance Equations 


In addition to providing a means 
for reducing devices to their funda- 
mental conversions, block diagrams 
can be used very effectively to ob- 
tain equations of performance. Al- 


| gebraic expressions may be writ 


ten for each transfer function and 
organized in the form of a “func 
tional table.” From this table, si- 
multaneous equations may be set 
up and solved to obtain a general 
equation of the system which re 
lates output to input. Further, 
this algebraic analysis may be ex 
tended by partial differentiation to 
determine what gain is necessary 
at each part of the system in order 
to obtain any desired overall gait 
and linearity. Maximum possible 
deviation for the whole system, 
given the maximum deviation from 
a mean value of the gain in per 
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ICKERS 


BALANCED VANE TYPE 


HYDRAULIC MOTORS 


SIMPLE DESIGN - RUGGED CONSTRUCTION 
AUTOMATIC WEAR COMPENSATION THROUGHOUT MOTOR LIFE 
HYDRAULIC BALANCE MEANS LONGER LIFE AND LESS MAINTENANCE 
CONTINUOUS DUTY RATINGS TO 26 HP 
GREATER ADAPTABILITY 






















(Above) Series 200 Vickers Hy- 
draulic Motors available in two 
sizes with flange or foot mounting. 


(At Right) Series 500 Vickers Hy- 
dravlic Motors available in two 
sizes with flange or foot mounting. 


COMPACT - LOW WEIGHT 

EXCLUSIVE “ROCKING BEAM” CONSTRUCTION 

DYNAMIC BALANCE AND QUIET OPERATION 
COMPANIONS TO VICKERS BALANCED VANE TYPE PUMPS 














sel Two series of Vickers Balanced Vane Type Vi — 

eral Hydraulic Motors are now in production. They ICKERS Incorporated 

bo offer many advantages for the economical and DIVISION OF THE SPERRY CORPORATION 

a efficient application of variable speed rotary 1430 OAKMAN BLVD. e DETROIT 32, MICH. 
mechanical power to machine tools, industrial Application Engineering Offices: ATLANTA + CHICAGO 

1 to (Metropolitan) « CINCINNATI « CLEVELAND 


machinery and mobile equipment. Some of their —jouston + LOS ANGELES (Metropoliton) « new YoRK 





red important features are mentioned above; for a . SexronD > ST. LOU « SEATTLE » TULSA 
rain further information get in touch with your WASHINGTON + WORCESTER 

ible nearest Vickers Application Engineering Office. ex cinecers AND BUILDERS OF OIL 
em, 

Write for NEW Bulletin M-5102 HYDRAULIC EQUIPMENT SINCE 1921 
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Boost Production 


OF ELECTRONIC OR 


ELECTRICAL ASSEMBLIES 


ee Re teres = 
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“DIAMOND H” SNAP-INS 


“Save Man Hours — toggle switches, pilot 

lights, convenience outlets and _inter- 
connecting load plugs just snap into their 
holes. Wire them up before or after. 
Spring clips hold them firmly and per- 
manently. Wide flanges eliminate need 
for exacting tolerances in finish around 
instalation holes. 
Peak Performance — simple in design, 
tugged in construction, “Diamond H” 
Snap-Ins are built to give positive, un- 
failing action under demanding service 
conditions. 

Switches, both single and double pole, have 

contacts held together under positive spring 

action in “on” position. Rated 12 and 20 A, 

125 V; 10 A, 250 V., A. C., and also avail- 

able with horsepower ratings. Pilots, rated 

115 V or 230 V, A. C., have large faceted 

lenses to give greatest light output of any 

comparable pilots on the market. All avail- 
able in black, white, brown or special color 


plastic, 


Write today for complete details. 


THE HART MANUFACTURING COMPANY 


118 BARTHOLOMEW AVENUE 
HARTFORD, CONNECTICUT 
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cent for each system component, 
may also be calculated. 


The organizational value of a, 


block diagram may easily be seen 


where the design of the device in- | 


volves simultaneous work on com- 
ponents by several groups. Using 
cards containing concise informa- 
tion on the component factors pre- 


| viously discussed, the day-to-day 
| progress toward the overall design 


objectives can be quickly assessed. 


From a paper entitled “A Sys- | 
tematic Design Approach Using | 


Block Diagram Analysis” present- 
ed at the Semiannual Meeting of 
the ASME in Cincinnati, O., June 
1982. 


Carbide Developments 


By J. S. Gillespie 
and |. L. Wallace 


Carboloy Dept. 
General Electric Co. 
Detroit, Mich. 


EW grades of cemented car- 
bides are being developed 
when an application requires an 
unusual combination of physical 
properties such as in the armor 
piercing projectile. In this projec- 
tile, the armor piercing core is 
made of tungsten carbide. There 
are more and more mechanical or 
machine part applications all the 
time—such as bearings for high 
speeds and high loads, machine 
cams, and feed rolls. There are 
domestic applications such as paint 
scrapers, knife sharpeners, and 
masonry drills. There are medical 
applications such as dental burs. 
Even with this tremendous, 
growing field, carbide engineers 
aren’t satisfied with just cemented 
tungsten carbides. They are de- 
veloping new families of carbides 
with new combinations of physical 
properties. One of these families 
is cemented chrome carbide. This 
material is available (still in limit- 
ed quantities) in one particular 
grade with a chemical analysis of: 


Chrome carbide—83 per cent 
Tungsten carbide—2 per cent 
Nickel—15 per cent. 


Note that little tungsten and no | 


cobalt are used. This carbide has 


only PEM self- 
clinching fasteners 
provide all these 
advantages... 


More than 600 leading manv- 
facturers have standardized on 
PEM self-clinching fasteners 
for good reasons— 


1.. Provide load carrying threads 
in steel, aluminum, copper or 
brass sheet, "Too Thin to 
Thread.” 


2. Reverse side of sheet remains 
flush. 


3. Positive lock prevents turning 


of fastener. 


4. Fast, simplified clinching —one 
or several at a time—with 
standard tools. Just squeeze 
and they're locked in. 


Write for literature and sam- 
ples for trial. Use PEM self- 
clinching fasteners for fast 
assembly and lower costs. 
Penn Engineering & Manufac- 
turing Corp., Doylestown, Pa. 
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{| MI » Pet _ “on ip Div ion, Foo 
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When fire strikes IT PUMPS PROTECTION 


This is the heart of reliable systems 
that protect against hazards of fire 


America’s annual loss to the ravages of fire 
is a staggering amount. Reliable plant and 
property protection often begins with an 
independent fire protection system, the 
heart of which is an approved and reliable 
fire pump. In the manufacture of fire pumps, 
rigid construction requirements and opera- 
tional dependability are paramount. This is 
why National Bearing Division was selected 
to supply bronze impellers, wearing rings, 
and shaft sleeves, for this fire pump and 
other pumps bearing the Peerless name. 
In supplying component fire pump parts 
to Peerless, a supplier must not only meet 
the rigid, ‘requirements of this manufacturer, 
but also the strict regulations of Under- 


Brake Shoe 


[a | 


writers’ Laboratories, Inc.; National Board 
of Fire Underwriters, Chicago; and the 
Inspection Department, Associated Factory 
Mutual Fire Insurance Companies, Boston. 

National Bearing’s proved ability to mass 
produce exceptionally fine-grained, non- 
ferrous castings, free from blow holes and 
sand inclusions, combined with Peerless 
Pump Division’s exacting engineering and 
manufacturing standatds help build fire 
pumps, and industrial pumps that can be 
counted to pump a reliable water supply for 
fire protection or other plant needs. 

If your product requires non-ferrous 
castings or bearings, National Bearing 
Division has the foundry facilities, expe- 
rience and skill that will insure better 
product performance and may possibly 
lower product costs. 


NATIONAL BEARING DIVISION 


4931 Manchester Avenue «+ St. Louis 10, Mo. 


PLANTS IN: ST. LOUIS, MO. « MEADVILLE, PA. ¢ NILES, OHIO « PORTSMOUTH, VA, « ST. PAUL, MINN. ¢ CHICAGO, ILL, 
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following physical properties 

1. Hardness—88 Rockwell A 

2. Density—7.0 gm per cu em 
(slightly lighter than SAR— 
1095) 

3. Transverse rupture strength— 
100,000 psi 

4. Compressive strength — High- 
er than most hardened steels 

5. Coefficient of thermal expan- 
sion—6.4 x 10° in the range 
of 70-1292 F 

6. Abrasion resistance — Good; 
somewhat less than tungsten 
carbide but much better than 
hardened steels. 

7. Resistance to oxidation—Only 
a slight surface discoloration 
after 24 hours in air at 1800F 

8. Resistance to corrosion — Ex- 
cellent 

9. Magnetic permeability — Non- 

magnetic. 





























Chrome carbide is being used 0 
numerous applications where it 
high hardness, corrosion resistanc 
and heat resistance make it bett 
suited than any other material. Fo : 
gage blocks, cemented chrome ca 
bide is proving superior to steq 
and tungsten carbide because of it 
good wear or abrasion resistance 
light weight and a coefficient 4 
thermal expansion that very neal 
ly matches that of steel. 

In the petroleum industry, valve 
that handle crude oil utilize chrom 
carbide to withstand the corrosi 
attack of the acids and the bri 
in the oil. These valves must als 
resist the abrasion of sand an 
grit, and at the same time be long 
lasting because it is expensive 
pull a valve from the bottom of 
well. 

Another family of carbides th 
is being developed extensively a 
that shows lots of promise is tital 
_ ium carbides. These materials sho 
| excellent rupture strength and 0 
dation resistance at high tempe 
tures and in general, are resistal 
to thermal shock. In addition, the 
are light in weight, have 8% 
abrasion resistance, and have hig 
compressive strength. This famil 
of carbides is being developed * 
present primarily for jet engine 4 
plications. 

From a paper entitled “New Yé 
velopments in Cemented Curbides 
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use these 


pneumatic muscles 






low cost 






T’s hard to find a machine that doesn’t require 
I powerful, linear motion in some part of its opera- 
=» tion. Clutches must be engaged, objects must be 
grasped and held fast, heavy loads have to be moved 
in a straight line. 

Air is the answer. Pneumatic cylinders exert 
powerful, cushioned force for any holding opera- 
tion. Pneumatic actuators allow hair-splitting ac- 
curacy if you want to position something exactly. 
In addition, you have your choice between a very 
wide range of air controls that permit the most com- 
plex interconnected assemblies. 

But the best part is this: you can buy everything, 
the cylinders, actuators, control valves and the com- 
pressor from one company, Westinghouse Air Brake 
Company, world leader in engineered pneumatic 
control systems. 

There’s a Westinghouse Air Brake Company dis- 
tributor near you; just look in your Classified Di- 
rectory under “Air Compressors.” He'll be glad to 
show you how Westinghouse components can help 
you engineer a better product. 
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Factory Branch: Emeryville, Calif. 
In Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario 






INDUSTRIAL W/ESTINGHOUSE f 


DIVISION AIR BRAKE COMPANY A’ 


WILMERDING, PENNA. 
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Brees & STRATTON 


OI, 
FACTORY 


SUPERVISED 
SERVICE 


Preferred power on tank-car heaters or mobile steam generators for heating 
tank-cars of road oil and bitumen — the world’s most widely used single- 
cylinder gasoline engines on machines and equipment for the construction 
industry, railroads, oil-fields, and for farms and farm homes. 


hether you build, sell, or use gasoline-engine powered 
equipment — you are assured of maximum performance 
and foremost value when the power is a Briggs & Stratton 
single-cylinder, 4-cycle, air-cooled gasoline engine. 
Briggs & Stratton Corporation, 
Milwaukee 1, Wisconsin, U.S.A. 


In the automotive field Briggs & Stratton is the recognized leader 
and world’s largest producer of locks, keys and related equipment. 
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presented at the Twentieth Anny 
Meeting of the ASTE im Chicago 
Ill.; March, 1952. 


Machining High 
Temperature Alloys 


By P. G. DeHuff and 
D. C. Goldberg 


Aviation Gas Turbine Div. 
Westinghouse Electric Corp. 
Pittsburgh, Pa. 


N THE machining of the high | 

temperature alloys, as_ with 
other steels, the optimum aim i 
long tool life, rapid removal off) 
metal, low power input, and satis 
factory surface finish. It is readil 
seen that in roughing operations 
the chief goal is to remove mets 
as rapidly as is economically pos 
sible, while in fin:shing, the attaing} 
ment of the desired microinch fin 
ish and accurate contour are 
quired. 

To achieve these goals, it i 
necessary to consider the following 
seven basic factors, variations in 
any one of which will have an im 
mediate effect on the production 
rate and the quality of the com \\ 


leted part: 
p p | \ 


1. Inherent machinability of thé 
alloy | 

2. Design of the part being fab 
ricated 

. Design and type of the cuttingy 
tool 

. Capacity and rigidity of the ma 
chine tool 

. Accessory tooling 

. Feeds and speeds 

7. Coolants. 


Inherent Machinability of the 4 
loy: The alloys used in jet engine 
are generally considered to be il 
the difficult-to-machine class. Thi 
is not strange when you find sud 
elements as cobalt, chromium, m0 
lybdenum and titanium as majo 
constituents of the alloys—thes 
same elements make up the high 
speed cutting tools. An excellet 
example of this is the use of Sté 
lite for rotating turbine blades 
Such parts are rarely machine 
to shape but are cast close to fil 
ish size and ground. 

The decision to make a pa 
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in hydraulic hose assemblies 


with this revolutionary, easy-to-use 
ANCHOR SPLIT-FLANGE CLAMP 


Here’s a brand new time- and trouble-saver for the users of 
hydraulic hose and piping — Anchor’s exclusive Split-Flange 
Clamp. Check these features — they’re what you've been 
looking for. 

LEAKPROOF — the “O” ring, successfully utilized in so many 
hydraulic applications, provides a perfect seal. 


EASY TO ASSEMBLE — no unwieldy pipe wrench required. All 
you need is a small automotive type wrench. Ideal where 
clearances are limited. 

ELIMINATES PIPE THREADS — can easily be removed or attached 
over and over again. No tapered threads or wedging action 
to cause distortion in pump housings, cylinders, or valve bodies. 


WIDE RANGE OF SIZES AND TYPES — straight or angle styles 
with clamp or pressed-on couplings — sizes from '/2-inch ID 
to 2-inch ID. Available for high, medium, or low-pressure 
service and suction return lines. Send coupon for further 
information. 


ANCHOR COUPLING CO. INC. 


Factory: LIBERTYVILLE, ILLINOIS © Branch: DETROIT, MICHIGAN 


eS a ae a a ee ae 














B ANCHOR COUPLING CO. INC., Dept. MD92 | 
i Libertyville, Il. 1 
y Yes, I’m interested in Anchor Split-Flange Clamps. q 
‘ Please send me a bulletin with mere information. ' 
: Name ee : 
t I CT Oe Te TE TE ee TEE TE I a t 
fh Conmpancry Ackles nanan neaennnmnasennsennnsennssesnsennsesennecennsenu i 
$ City sil ousaanes ) State —— 
D-11 

Leas eeeeeeewsaeeeee a 
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Reuland motors 


FITINTO 
YOUR PICTURE? 















(cut-away 


: view) 
FLUID-SHAFT MOTOR 


Provides smooth acceleration 
of heavy loads. More compact 
than separate motor and fluid 
coupling. Perfect alignment! 
Thousands in use on cranes, 
mixers, centrifugals, etc. 












‘/ 


FLUID-SHAFT MOTOREDUCER 


This Fluid-Shaft motor and 
gear reducer combination con- 
verts the motor’s conventional 
high speed into a slow speed, 
smooth starting, compact unit. 
Ideal for car pullers, conveyors, 
dryers, etc. 














MAGNETIC BRAKE 


The only brake that permits 
the use of TWO output shafts 
per motor. When desired, the 
motor shaft can be extended 
right through! Only 6 major 
parts...no levers or linkage... 
self adjusting ... half usual 
length! 













Write for new engineering 
folder on these and other 
exclusive Reuland Products... 
industrial units designed to | 
fill the needs of the nation’s leading 
equipment manufacturers! 


REULAND 


ELECTRIC COMPANY 
Athombra, Calif. Representatives in all principal cities 
FIRST IN QUALHY ... FIRST IN DESIGN 
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from a specific alloy depends up- 
on meeting the stress requirements, 
corrosion resistance, and whether 
the material will be available for 
production quantities. As the alloy 
content of the iron base materials 
goes up, the machinability index 
goes down. This is readily under- 
standable when you consider that, 
when the metallurgist adds specific 
elements to increase hot strength, 
he also increases the resistance to 
cutting shear. 

Besides this factor of shear 
strength, other indices are useful 
in determining the inherent ma- 
chinability of an alloy. The coeffi- 
cient of friction is significant as 
well as being easy to control since 
changes in coolants, feeds, speeds, 
tool design affect its magnitude im- 
mediately. The plastic properties of 
the metal have an important effect 
on the machining constant. : Vari- 
ations in this index are controlled 
by varying thermal heat treat- 
ments. These three factors—shear 
strength, coefficient of friction 
and machining constant—plus the 
hardness, strain hardenability, and 
the amount of abrasive particles on 
the metal all affect the inherent 
machining qualities of the alloy. 


Design of The Part Being Fab- 
ricated: Basically, the axial-flow 
gas turbines consist of a series of 
thin-walled circular elements bolted 
together and containing the rotat- 
ing elements. The design trend is 
to larger diameters and still thin- 
ner sections so that increased 
thrust can be developed for a mini- 
mum engine weight. 

These parts are made from ma- 
teria] that is received in the cast 
or forged condition as sheet metal 
or bar stock. In the cast condition, 
the part is cast as close to shape 
as is practical and then given a 
solution anneal to establish its opti- 
mum machining condition. Centrif- 
ugal castings are used to an ever 
increasing extent. 

Compressor disk forgings once 
purchased as pancakes, now are 
obtained as contoured forgings. 
Each of these changes has been 
made to reduce the amount of ma- 
chining time on these alloys. 
Because the jet engine has to 














ONLY A BALL 






a one dimension 
one surface 



































but oh—how importan 


Important not only in precisio 
ball bearings, but also in the lot of 
other applications where Strom 
metal balls have been doing the job 
better. Strom has been in on 4 
great many ball-application prob 
lems, and knows how important 
these two factors are for the best 
results. 

Strom has been making precisio 
metal balls for over 25 years for 4 
industry and can be a big help 0 
you in selecting the right ball for 
any of your requirements. In sizé 
and spherical accuracy, perfectio 
of surface, uniformity, and depend 
able physical quality, there’s not 4 
better ball made. 
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Send for your copy 


of our 20 page a te OS) 1 8 4 @) Oe, (@).1 ae | Gn Be @) 
illustrated catalog 


3 4 BETTER YET SEND US YOUR SPECIFICATIONS 
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Visitors to ACUSHNET’S modern 
plant are particularly impressed by 
the scope and perfection of. our 
Quality Control System. This rigid 
laboratory control at each stage of 
production is a positive safeguard in 
maintaining the precision for which 
Acushnet molded rubber parts are so 


widely known. 


As precision starts at the expertly 
designed mold, control at this point 
_.is vitally important. Heats from all 
3 molds are sectionalized ‘at least once 
a day and all essential dimensions of 
the product are measured. In addi- 
tion, every two hours a full heat from 
every mold is checked, and certain 
basic dimensions selected for control 
purposes are checked. Particularly 
critical products are checked even 
more frequently and thoroughly. 


If your molded rubber parts call for controlled 
precision, you can call on ACUSHNET to meet 
your strictest specifications — to your complete 
satisfaction. Send for the “Acushnet Rubber 
Handbook", a comprehensive rubber data 


PROCESS COMPANY. “ere. 


- ade —— 2. 2. 





‘ 


Address all communications to 762 Belleville Ave., New Bedford, rae 
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be in perfect static and dynami 
balance, the close tolerances tha: 
have to be maintained on all parts 
pose another problem. A finish 
machined compressor disk has ; 
cross-section of less than 0,100- 
inch in some places. On a disk 
which is not stress-relieved ma- 
chining usually causes distortion, 
English engineers have overcome 
this by finish-machining both sides 
of a disk simultaneously. 
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Design and Type of the Cuttingg™® 
Tool: Use of materials that con-§”™” 
tain hard carbide particles in a 
tough matrix, such as the high- ~ 
temperature alloys, necessitates the fee 
use of tools that are abrasion and wr 
shock resistant, and have high hot 
hardness. Carbide tooling is com- 
mon practice in the jet engine in- 
dustry today. Standardization of 
single-point cutting tools has been ~ 
established along with the most de- « 
sirable tool design for most of theg 
alloys being used. Because the pes 
majority of these alloys exhibit a “. 
marked tendency to work-harden, ods 
tools must always be rigidly sup- al 
ported and must have keen cutting tion 
edges. 

Most of the engine lathes used in 
roughing operations are powered 
with a 20-hp motor. Roughing out 
disks on such a lathe taxes the seni 
equipment to a maximum. If the a 
operations are performed on vel- 
tical turret lathes, which are equip- 
ped with 30-hp motors, conditions 
improve considerably. Heavier cuts 
can be taken at optimum speeds. 

An additional consideration 
which is of vital importance is the 
factor of ever increasing diameter 
of the parts. In the near future 4 - f 
majority of the engine lathes wil ithin 
not be usable for compressor disk at od 
work. Lathes with a 60-inch swing due 4 
will be required. In finish turt acter 
ing, the need for heavy-duty lathes ish 
is absent. Lathes with hardened dit 
bearings, and special variable “ 
speed motors with shaved and 
hardened gears must be used. Many 
manufacturers are now making T the a 
bed lathes to fill this need. of ya 
the ¢ 

Accessory Tooling: OptimU™§ ii. 
machining characteristics of thes led 
alloys are limited to a fairly na 



























pro! 





























to s 










faete 






vant, 












struc 
with 

















































MACHINE DESIGN—September 19? 






Design Abstracts 





nw surface-speed range. This 
problem becomes critical when one 
ensiders that in the turning of a 
ArH isk with a diameter of 30 inches 
the surface speed can vary con- 
“4 siderably. Today, most machine 
tools do not have enough versa- 
tility in the low-speed range of 15 
to50 rpm that is required to main- 
tain a uniform surface speed across 
the surface of a disk. 

Contour machining of disks is 
difficult when done by hand feed- 
ing. It need not be so if there is 
incorporated a means for having 
the operation controlled from a 
master tracing. Many automatic 
‘feeding heads are available today 
such as cams, templates, magnetic 
wire, punched tape, and others. 

Now that machines are more and 
more automatic, there is a new 
problem to consider which is over- 
loked too frequently—how to dis- 
pse of the chips automatically. 
These automatic machines lose 
much of their value when the 
chips are allowed to accumulate. 
Also, faster and more rigid meth- 
ods of clamping are needed to ac- 
company the trend of automa- 
tin in tooling. It is not unusual 
to see a fully automatic tool with 









rtion, 
rcome 
sides 










ed in ' : ; 

nal and-clamping devices. 

y out 

: Feeds and Speeds: Of particular 


significance is the steep climb in 
volume of meta] removed at the 
lower range of speeds. Also volume 
factor increases rapidly with in- 
teasing feed and depth of cut. Ad- 
vantage cannot be taken of this un- 
less the machine tool builder con- 
structs a more rigid machine 
with higher horsepower motors. 

Surface finish is dependent up- 
on feed and speed as in all fin- 
shing operations. It is accentu- 
ated in the high-temperature alloys 
due to their work hardening char- 
acteristics. If these parts are fin- 
ish-machined in the hardened con- 
dition, this factor diminishes in 
importance. 


Coolants: It is axiomatic that if 
the action of the coolant is to be 
of value it has to be available at 
the cutting edge at the instant of 
cutting. This type of thinking has 
led to the application of carbon 
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COPPER TUBE AND PRODUCTS, INC. 


5752 MARIEMONT AVE, ¢@ CINCINNATI 27, OHIO 


CLES 




























RET! 


















fer the Finest tn Precision 


Reticles with lines one micron in thick- Available in custom or any one of 
ness with spacing between lines as several standard designs. U.S. Test- 
fine as 5 microns. Their fineness of ing reticles meet the exacting needs 
line, accuracy, clarity and definition of industry. 

assure perfect operating efficiency. Write for our brochure today. 


INSTRUMENTS DIVISION 


UNITED STATES TESTING COMPANY, INC. 












1500 Park Avenue, Hoboken, N 


PHILADELPHIA - BOSTON - PROVIDENCE - CHICA 






DENVER 















Punch-Lok Hose Clamps 
Last the Life of the Hose 


Locked for safety, and bound to hold pressure 
without damage to the hose, Punch-Lok Hose 


Clamps will not loosen from vibration. Built for 
strength and permanence Punch-Lok gives 
you a streamlined, leakproof hose connection that 


lasts the life of the hose itself. 


See Your Near-by Punch-Lok Distributor O 
q “oe » : “The Sign of a Good Hose Clamp" 


\ 
/ 


Duncu-]ok company 


321 North Justine Street, Chicago 7, Illinois 
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eel 


dioxide and Gulf Hi-Jet process, 

Carbon dioxide is only a coolant 
whereas in the latter process it js 
possible to have a chemical reae. 
tion at the tool-tip work-piece ip. 


| terface to form a soft ionic chloride 


crystal on the tool to act as a 
lubricant. That this happens has 
been proved by the use of carbon 
tetrachloride as a coolant. It has 
no lubricity, but it does furnish 
chloride ions to the tool tip. 

By the intelligent use of cool- 
ants, a machining job can be aided, 
However, too often the coolant is 
cooling the work of the tool but 
not the cutting zone and, therefore, 
no value is received. 

From a paper entitled, “The Ma- 
chining of High Temperature Al- 
loys,” presented at the 16th Annual 
Machine Tool Electrification For. 
um, sponsored by the Westing- 
house Electric Corp., in Pittsburgh, 
Pa., April 1952. 


University Research 
Potential 


NDUSTRIES based on machines 
and the metals they are made 


| from can still look to American 


E 


eg age Oe ee ee ee |, et ee 


colleges and universities for rej) 


search talent to help keep them 
abreast of the times. Today’s short- 
ages of technical manpower em- 
phasizes the value of these re 
sources. 

A recent survey shows very sub- 


| stantial untapped potential for re 


search in mechanical engineerii'g 


| at most schools, and some reserves 
' are still available in metallurgy. 
| Only one-third of the mechanical 
| engineers on college and university 
| faculties now have research under 
| way. At least 950 remain ready 
| and qualified to undertake studies. 
| There is far less room for expal- 


sion in metallurgy, where more 


| than 75 per cent of qualified facul- 


ty already have projects underway. 
Yet about 100 metallurgists ar 


| still without research assignments. 


In these cases, of course, Tf 
search must be a part-time activity: 


| But most faculty members—e* 


pecially with today’s decreased el 
gineering enrollments—can plan tr 


[ od 


SOxenereweunreas—owmywesa 
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TRADE-MARK 


ACCURATE FINISH + LOW FRICTION + DIMENSIONAL STABILITY - MECHANICAL STRENGTH - 
HEAT RESISTANCE + SELF LUBRICATING + WEAR RESISTANCE + CORROSION RESISTANCE 





@ “National” Carbon Rotor Vanes for pumps and compressors are precisely machined 

LOW LIGHT BILLS... and finished from a special carbon-base material which provides a combination of 
k ph -cep- , : ; : ‘ 

gp ge eae properties unmatched by any other kind of material for this service. 


tance of “EVEREADY” 


eh eee Precision machined to your blue-print specifications, “National” Rotor Vanes are 
atteries fa 
7 cross-section of your answer to tough operating problems such as corrosive liquids and gases, high 
industry. Delivering : : ; 

twice the usable light of temperatures, case-galling, warpage and other sources of frequent and costly maintenance. 


a any weve ever Engineering assistance in the design and the application of “National” Rotor Vanes 
made before, it will not i 

swell, stick or jam in is available through our district offices listed below. 

the flashlight . . . has no 
metal can to leak or 
corrode. The terms “National” and “Eveready” are registered 
trade-marks of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


DISTRICT SALES OFFICES: ATLANTA, CHICAGO, DALLAS, KANSAS CITY, NEW YORK 
PITTSBURGH, SAN FRANCISCO 
IN CANADA: NATIONAL CARBON LIMITED - MONTREAL, TORONTO, WINNIPEG 
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17,000 copies now , 
in use! 
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YOU NEED... 
at your Fingertips! 


This famous 640-page Struthers-Dunn RELay ENGI- 
NEERING HANDBOOK answers your questions about relays 
—explains fundamental types—tells what types to use 
for specific applications—serves as a comprehensive guide 
to relay circuits, relay selection, application, use and 
maintenance. Contains over 1100 illustrations. Limp 
bound in convenient pocket size. Price $3 per copy. 


STRUTH ERS 


"SEQUENCE Chad | 
TIMERS INSTRUMENT-CONTROLLED 





STRUTHERS-DUNN, Inc., 150 N, 13th St., Philadelphia 7, Pa. 
BALTIMORE + BOSTON « BUFFALO « CHARLOTTE « CHICAGO « CINCINNATI 
CLEVELAND + DALLAS + DETROIT + KANSAS CITY « LOS ANGELES 
MINNEAPOLIS + MONTREAL « NEW ORLEANS « NEW YORK PITTSBURGH 
ST. LOUIS *« SAN FRANCISCO + SEATTLE + SYRACUSE »« TORONTO 
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search projects amounting to one. 
quarter or one-third time. Grady. 
ate students and junior instructors 
are available to complement and 
add to this research potential. 

In the case of metallurgy, in 
dustries seeking college and uwni- 
versity research will find severe 
competition from military agen. 
cies; already 70 per cent of the 
schools’ research time in this field 
is devoted to such studies. Only 
47.5 per cent of college and wi- 
versity mechanical engineering re. 
search is under military sponsor. 
ship. 

This picture of engineering re. 
search in educational institutions 
comes from a national inventory 
of college and university research 
resources completed this summer 
by the Engineering College Re- 
search Council, a unit of the 
American Society for Engineering 
Education. Over 24,000 faculty 
members—and an equal number of 
graduate students—were _inven- 
toried in the project. They include 
all those in physical and engineer- 
ing sciences at 750 colleges and 
universities. The committee be 













































lieves its figures cover “substan- § Pe 
tially all” of the national potential § '°P 
for research in educational institu- § ‘ut 
tions in these fields. sea 
def: 

ave 

Concentration in Sciences I 
sea 

The survey showed a consider § {,,, 
able concentration of college and Not 
university research in all physical ae 
and engineering sciences. In gel-# 
eral, large schools spend much ing 
more of their total effort on Te § yi) 
search than smaller ones. Defense »,., 
research especially shows this ty? § rag, 
of concentration. Schools with ex § ..., 
tensive nondefense research tend fens 
to be those given largest additional ly g 
opportunities through defense rege 
agencies’ contracts. Only 15 inst’ ang 
tutions account for one-half thef »., 
nation’s total faculty time spel" rg. 
on defense research. At thes Ir 
schools, defense studies alone take engi 






one-third of the total effort i near 







the engineering and physical actir 
sciences. ' teac 
No such extreme concentratio 





appears in mechanical engineerité- 
Almost without exception school 
reporting qualified faculty say 
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one- 
radu- 
ctors 


that many of these teachers now 
have no research in progress. In 
the eight schools reporting the 
largest mechanical engineering re- 
garch totals, for example, 87 fac- 
ulty members have no projects un- 
derway. 

Mechanical engineering defense 








a responsibilities are not so widely 
field shared. Five schools have 48.5 per 
Only cent of all defense research in 





mechanical engineering in Ameri- 



















ho can colleges and universities. This 
saan “hig five” group reports only 10 
per cent of all the nation’s quali- 
: i fied faculty and its members do 
inne % per cent of all mechanical en- 
tory gineering research. Even in this 
arch SOUP 48 teachers who are quali- 
sanee fied to do research have no pro- 
Re. jects underway. 
the 
ring Metallurgy Potential 
sulty 
sr of § Four schools—out of a total of 
ven-§ 113 reporting qualified faculty 
Jude § Members—are today responsible 
necr- @ for 41 per cent of the college and 
and @ Wiversity defense research in met- 
be- @ allurgy. These four have only 22 
stan @ Per cent of the qualified faculty 
ntial @ "eported by all educational insti- 
titu- tutions, and 90 per cent of the re- 
search in their laboratories is for 
defense, compared to the national 
average of 70 per cent. 
; In this “big four’’, defense re- 
seach represents one-half of the 
so total college effort in metallurgy. 
- Nondefense research for industry 
sical Bt ig virtually nonexistent. 
a Much the same situation applies 
7 in other schools; in all institutions 
bad with any defense research assign- 
tee ments in metallurgy essentially all 
“4 research capacity is already at the 
at service of federal research. De- 
sl fense research accounts for near- 
vt ly 95 per cent of the total faculty 
aati research time at these institutions, 
the and 90 per cent of the faculty 
vent members considered qualified for 
os research have projects underway. 
nee In all, there are 109 metallurgical 
ts ‘ngineering teachers ready for re- 
sical search who have no projects now 





active. With few exceptions, these 
teachers are at 82 schools holding 
no defense contracts. If these “un- 
‘mployed” faculty members add 
one-third time research work to 
their teaching duties, college and 








MACHINE DEsIGN—September 1952 








LOOK AT THE THINGS 


You can do with FELT 





a 
for sealing lubricants 


FELT can be made for striking a blow. 


(<T% 


or absorbing one. = ae 
in,or keeping dirt out... 


\\\ “Ny 
ch 2 


" fine-finish polisher. 






as an abrasive, oras a 





Felters makes FELTin any color or shade 


7) as soft as a puppys 
7hard as an elephants tusk. 





2')*nose or as 
And you can order FELT in any size, any shape, 
any thickness or consistency... inany amount... 
to meet your most exacting design specifications. 
,Because it can be made in somany different 


> 





By orms and witha practically endless 
et 


Combination of characteristics, consider Fm 
FELT for that tough material problem. 


Well ship FELTERS FELT to you by - 


the roll, 53 by the strip, Vs in squar 
yards Or in precision cut parts. 
PP) 
cA , A 


A N~ AID 


The FELTERS COMPANY 


Manufacturers of Unisorb for Machine Mounting 
210-MD SOUTH STREET, BOSTON 11, MASS. 


Gentlemen: Please send me details on Felters Felt and Felters 
Precision Cut Felt Parts. | have the following material problem: 




























easy on 
easy off 

















BALL AND ROLLER BEARINGS 
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No designer today has to be sold on the 
advantages of anti-friction bearings. However 
they used to pose one serious problem to machine 
designers — that of the difficulty of mounting and removing 
interference fits, especially in bearings of comparatively large size. Not so today. 


In the System of Hydraulic Removal, developed 
by scsr, OIL does the work. With simple 
equipment, you force oil between the shaft and 
the bearing, pressure breaks the fit, and the 
bearing slides off quickly, easily, safe from damage 
to bearing or housing. The same system elim- 
inates the need for driving the tapered bore bear- 
ing on the shaft, or heating to obtain a shrink fit. 


The accompanying illustrations show a few of 
the successful applications of this cs principle 
~on roll neck bearings in steel mills, printing 
cylinder and paper mill roll bearings, on Sts 


“OK” Shaft Couplings, main and crank pin 
bearings in air compressors. The principle is also 
well suited to other equipment such as crushers, 
construction machinery, etc. 


sicsP’s first patent application on the hydraulic 
mounting principle was made in 1943 
Since then, more and more equipment designers 


are taking advantage of this scsrf “first ’’ For 
further details, write for acs Brochure No. 344. 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
— manufacturers of s%F and HESS-BRIGHT bearings. 
7361 


SKF Roller Main And Crank Pin Bearings 
With Hydraulic Mounting Feature On A 
Pneumatic Compressor. 


“OK” Coupling On 734” Marine Shaft, De- 
Pends On Pressure Only To Transmit Torque. 
Separable By SIGF Hydraulic S\'stem. 
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qWERE’S AN IDEA HEp, 
FOR SOME 
DESIGN ENGINEER 


Ose $.$.White Flexible Shatts” 


The hypothetical application above demonstrates one of the 
important advantages of an S.S.White flexible shaft — its 
ability to provide rotary power between any two points re- 


gardless of their relative positions. 


In the case illustrated, a power driven cutter is designed to 
traverse the work. The flexible shaft transmits power from 
a remote take-off to the cutter. Besides providing a depend- 
able, positive drive, the shaft readily adapts itself to any oper- 
ating position. S.S.White flexible shafts of the remote con- 


trol type offer similar advantages. 


The cooperation of S.S.White engineers in working out flex- 
ible shaft applications is yours for the asking. Take advantage 
of this service—there’s no obligation. It will save you time 
and money and will insure you of getting the most efficient 
flexible shaft combination for your specific requirements. 


FLEXIBLE SHAFT FACTS FOR YOU! 


This 256-page flexible shaft handbook has 
complete facts and data on flexible shaft selec- 
tion and application. A copy will be sent free 
if you request it on your business letterhead. 


TF ft) e 
Mic INDUSTRIAL DIVISION 


DENTAL MFG. CO. Dept. 4, 10 East 40th St. 





Western District Office * Times Building, Long Beach, California 
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NEW YORK 16, N. Y. 


university metallurgy research can 
go up by 20 per cent. 

Many fields of specialization are 
included in the interests of these 
college and university faculty 
members. The number of schools 
reporting one or more teachers ip. 
terested and qualified in the dif. 
ferent areas of mechanical engi- 
neering and metallurgy research 
are shown in the following list. 
Mechanical Engineering 

Automotive engineering 

Gyroscopes and gyroscopic instruments... 

Heating, ventilating and air conditioning 134 

Industrial furnaces 

Internal combustion engines .......... 

Jet and gas turbine engines 

Lubrication and friction 

Machinery and machine design ..... 

Machine tool engineering 

Mechanical control systems ............ 

Mechanical properties of materials eee 

Power and steam generation and use .. 

Refrigeration se oaceus 

Stress analysis and pheteciasticlty 

Textile machinery 

Thermodynamics, heat and heat transfer 1 

Tropical and low-temperature testing.. 


Metallurgical Engineering 
Corrosion and erosion ...........eeeees 
High temperature materials 
Metallurgical analysis 
Physical metallurgy: 
Fabrication and finishing 
Ferrous alloys 
Foundry 
Light metals and alloys 
Metallography 
Nonferrous alloys 
Powder metallurgy 
Theory of metals . 
Welding 
Process metallurgy: 
Electro metallurgy 
Ferrous processes 
Hydrometallurgy 
Nonferrous chemical metallurgy 
Nonferrous pyrometallurgy 
This list obviously does not im- 
ply equal competence on the part 
of each educational institution in- 
dicated; potential contractors and 
sponsors must still select with care 
institutions to receive contracts for 
specific projects. But it does show 
that broad resources are available. 
Many research projects in these 
fields require specialized equipment 
not available at all schools. In gen 
eral, however, the Engineering Col- 
lege Research Council committee 
regarded qualified personne! as the 
principal bottleneck in the cur 
rent necessary expansion of Ie 
search; if competent manpower 
available, necessary equipment cal 
probably be supplied to the potel- 
tial research workers. 
Nevertheless, the committee at 
tempted an incomplete inventory of 
items of specialized equipment 
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‘Tos six-sided hydro-press used in the Guerin Process is 
equipped with male dies—with U.S. Rubber’s resilient 
HOMOGENEOUS press forming pads utilized as female 
dies. The press forms a sheet of metal into various designed 


nd metal pieces by pressing it between the homogeneous rubber 
” pad and the forming dies. 

val United States Rubber Company engineers developed this 
* homogeneous pad to meet every exacting specification of 


the aircraft manufacturer. It makes possible better formed 
parts—by providing pressure throughout so that every part 
of metal is subject to proper forming pressure. The lami- 
nated pads originally used did not last long, due to ply- 
separation, and failed to provide uniform pressure. 

Like many another manufacturer, the maker of this 
hydro-press has found that “U.S.” engineers tackle indus- 
trial problems and lick them. Maybe they can help you. 
Write to address below. 








Product of 


YSRUBBER 


st 
SERNING WROUGS 


UNITED STATES 
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How does U.S. Rubber 
help speed up the 


forming of sheet metal? 


\ENCE 





RUBBER 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 















Sheet metal blank is placed on the die 
before pad of resilient material presses 
down on it. 
































Rubber pad becomes completely entrapped 
and flows under pressure into the open 
spaces, thus completing the forming. 























Press cycle is completed by raising pad 
which regains original shape. Part stays 
formed to die. 






COMPANY 






Nothing ts as smooth asa 





HOOVER HONED RACEWAY 


Honed Raceways, | 
exclusive Hoover 
Construction. 


Micro-lapped Chrome 
Stee! Balls Accuracy 
within .000025” 


Balonced Retainers. 


Husky Deep 
Groove. High 
Carbon Chrome 
Steel. Perfectly 
Bolanced 
Rocewoys. 


* HOOVER HONED Hoover 
Honed raceways magnified 
100 times as used exclusively 


n Hoover Ball Bearings 


POLISHED. Pol 
ished raceway 
surface magnified 
100 times as used 
in other bal 
bearings 
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found only uncommonly at educa. 
tional institutions. Thus, some 
items such as cryostats, furnaces 
spectrographs, and testing ma. 
chines were listed by schools and 
colleges where available—in the 
belief that these equipment items 
might be an important factor in 
the location of specific research, 
No statistical summaries of equip. 
ment inventoried have been under. 
taken, but details may be obtained 
from the full report of the project. 


Decentralization Needed 


Decentralization is obviously the 
key to any expansion of the uni- 
versities’ contribution to metallur- 
gy research. To a lesser degree 
the same is true of mechanical 
engineering, for it is in the national 
interest to extend the benefits of 
research to as many institutions as 
possible. Military agencies, par- 
ticularly, can help by broadening 
their operations into a larger num- 
ber of schools. 

No selfish motives prompt the 
colleges to make this suggestion. 
All agree that any research expan- 
sion must be limited by the de 
mands of teaching—to which all 
schools must give first attention 
and priority. Research can easily 
become the tail that wags the dog, 
robbing students of adequate in- 
struction and faculty of necessary 
freedom. 

But within these sensible limits, 
fundamental research projects can 
be effectively integrated with the 
educational program and can make 
important contributions to it. Such 
projects help schools give wider 
opportunities and better salaries 
to competent faculty. Students 
benefit by acquaintance with real 
industrial problems and research 
methods. 

In both ways, increased research 
undertakings will result in better 
qualified graduates for industry. 
Many sponsors consider this aD 
important factor in university proj- 
ects—second only to development 
of needed technical information. 

From a report of the same title 
by the Engineering College Re 
search Council of the ASEE; sum- 
marized by John Mattill, Secretary 
of the Council. 
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Welded 


Steel — Is simpler to fabricate than the 
original construction. Components 








PRODUCT 
© LE Co. 1952 


WELDED DESIGN 
ALWAYS SAVES STEEL 
AND LOWERS COST 


iN 
Fig. 1— Former Design —Bel/t platen 


support for grinder was originally a 
tions to finish the front face and the 


mounting arms. 
are pre-machined prior to welded 
assembly to simplify manufacture. 


casting. Required machining opera- 
& q ‘4 


Fig. 2 — Present Des 
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IN DEVELOPING POSSIBILITIES 


Cleveland 17, Ohio 
THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 
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INCENTIVE-INSPIRED CO-ACTION 
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THE LINCOLN ELECTRIC COMPANY 


Machine Design Sheets free on request. Designers and Engineers write on your letterhead to Dept. 18 





PLANT CREATED BY 


NEW LINCOLN 
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VEZ, G 
A better job, a better life, a better future can be 
yours in Southern California—at Lockheed Aircraft 
Corporation. 

On the job, you enjoy increased pay; fine, mod- 
ern working conditions; association with top men 
in your profession—men who have helped build 
Lockheed’s reputation for leadership. 

Off the job, you live in a climate beyond com- 
pare —where outdoor living can be enjoyed the 
year around. 

In addition, Lockheed’s production rate and 


backlog of orders—for commercial as well as mili- 
tary aircraft—insures your future. 


TO ENGINEERS IN 
NON-AERONAUTICAL FIELDS 


The step up to Aircraft Engineering isn’t as 
steep as you might expect. Aircraft experience 
isn’t necessary. Lockheed takes your 
experience, your knowledge of engineering 
principles, your aptitude and adapts them to 
aircraft work in its Engineer Training Center. 


You learn to work with closer tolerances. 
You become more weight-conscious. You may 
attend classes in the Training Center for 
three days—or six weeks. It depends on your 
background. But, always, you learn at full pay. 


NOTE TO ENGINEERS WITH FAMILIES: 


Housing conditions are excellent in the Los Angeles 
area. More than 40,000 rental units are available. 
Thousands of homes have been built since the 
war; huge tracts are under construction now. You 
will find the school system as good—from kinder- 
garten to college. 


Send today for free, illustrated brochure describ- 
ing life and work at Lockheed in Southern Califor- 
nia. Use handy coupon below. 


M. V. Mattson, Employment Manager, Dept. MD-9 


LOCKHEED 


AIRCRAFT CORPORATION, Burbank, California 


Dear Sir: Please send me your brochure describing life 
and work at Lockheed. 





My name 





My occupation 





My address 





My city and state 
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Surface Finish 


(Continued from Page 290) 


jects of particular interest in the 
field of surface finish. 

ACKNOWLEDGEMENTS: The writer 
wishes to express particular ap- 
preciation to the Engineering In- 
dex Inc., The H. H. Wilson Co. and 
the American Society for Metals 
for permission to use abstracts 
from their publications. The as- 
sistance of these organizations was 
of inestimable value in the prep- 
aration of this review. These three 
sources are identified in the ab- 
stracts as follows: 


Engineering Index 
Industrial Arts Index of 

The H. H. Wilson Co....1AI 
American Society for 

Metals 


Permission of the Department of 
Defense to publish this paper is 
acknowledged. 


1951 


1-51. ‘‘Visual and Optical Evaluation of 
Metal Surfaces’’—Helmut Thielsch; Metal Fin- 
ishing, v. 49, May 1951, pp. 54-61. Various 
methods of evaluating surfaces of metal are 
reviewed. Optical methods include: sight, pro- 
jection, optical comparator, rigid replicas, 
lightfield illumination optical sectioning, cross 
sectioning, taper sectioning, binocular micro- 
scope, stereomicroscopy, dark field illumina- 
tion, pliable replicas, interferometry. Photo- 
micrographs, tracer recordings, photographs, 
tabulations presented. Chart compares various 
methods. 


2-51. ‘‘Surface Finish Standards’’—T. E. 
Cassey and J. W. Sawyer; MACHINE DESIGN, 
v. 23, May 1951, pp. 137-140. Uniform prac- 
tice of specifying surface roughness, waviness 
and lay, as adapted by the U. 8S. Department 
of Defense. 


3-51. ‘‘Contour Mapping of Optica! Surfaces 
with Light Waves’’—Product Engineering, v. 
22, n. 7, July 1951, p. 155. Method of con- 
tour mapping of precise optical surfaces de- 
veloped by the National Bureau of Standards. 


4-51. ‘‘Engineering for Producibility’’ — 
Roger W. Bolz, MACHINE DESIGN, v. 23, n. 8 
August 1951, pp. 150-152. Includes chart show- 
ing basic machining processes, their overall 
and normal commercial range of surface 
roughness, and their accompanying range of 
practical dimensional tolerances. Other charts 
show overall and average range of natural 
surface roughness characteristic with the non- 
machining processes, and characteristic max- 
imum surface roughness for common machine 
parts. 


5-51. ‘‘An Instrument for Automatically 
Recording Waviness of Surfaces’’—C. W. Med- 
hurst; Journal of Scientific Instruments, v. 28, 
n. 7, July 1951, pp. 211-214. Instrument auto- 
matically records on graph paper the waviness 
of surfaces. Considered suitable for produc- 
tion work. 


6-51. ‘‘Fretting Corrosion’’—The Allen En- 
gineering Review, n. 27, July 1951, pp. 2-4. 
Definition, indicated by reddish brown deposit 
resembling mill scale. Surfaces with high de- 
gree of finish are more affected than rough 
ones. Bibliography. 


7-51. ‘“‘Surface Finish Photometer’’—Jour- 
nal of Scientific Instruments, v. 28, n. 9, Sep- 
tember 1951, pp. 289-290. This instrument, 
manufactured by Hilger and Watts Ltd., Lon- 





PUMPS 


FOR COOLANTS, 
LUBRICANTS, AND 
ABRASIVE LIQUIDS 


PUMPS 


POSITIVE DISPLACEMENT 
AND 
IMPELLER TYPES 


PUMPS 


Cc. STANDARDS 
OR DIRECT 
MOTOR CONNECTED 


PUMPS 


DEPENDABLE, 
ECONOMICAL, EFFICIENT 


STANDARD OR SPECIAL, 
FOR EVERY MACHINE TOOL 
AND INDUSTRIAL USE 








& MANUFACTURING CO., INC 


19652 JOHN R STREET 
DETROIT 3 MICHIGAN 


WRITE FOR CATALOG F 
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At Ford's New Buffalo Stamping Plant 


RELIANCE 


Adjustable-speed 
| DIRECT- CONNECTED 


MOTORS 


help set 





= on Triple-Action 


Presses 


Adjustable speeds by the Reliance V*S 
System have answered the challenge of 
establishing and maintaining record 
One of five buge body presses at Ford production from mammoth, triple-action automobile body presses at 


Motor Company’s Buffalo Stamping ‘ 
Plant with 500-horsepower Reliance Ford Motor Company’s new Buffalo Stamping Plant. Flywheel and clutch 


sdjustable-speed dri tor. ae , , . . 
ee are eliminated. Starting, stopping and reversing are accomplished elec- 
trically. Adjustable inching speed is available as required from direct- 
3 connected, 500-horsepower Reliance motors—the largest ever placed on 
RELIANCE , , 
such presses. Other important advantages of these drives by Reliance 
Vx 4 , include the saving of a substantial amount of steel that was formerly 
SYSTEM scrapped and a reduction in die replacement costs. Contact your nearest 
$ Reliance Sales Representative for further facts on drives engineered by 


Reliance—for presses or any other type of production machinery. 
RELIANCE insite 22-+ 
ENGINEERING CO. 
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> Extremely important is a 
manufacturer’s selection of 
components entering into the 
end-product — HIS product. 
Upon the performance of the 
complete assembly he must 
stand or fall. We deeply treas- 
ure the confidence placed in 
Superior Carbon Brushes over 
a stretch of 33 years by more 
than 30 manufacturers of motors 
and many other manufacturers 
who are committed to high 
standards of quality and 
achievement. 


SUPERIOR 
CARBON PRODUCTS, INC. 


9115 CEORGE AVE., CLEVELAND 5, OHIO 























































































































































































































































































Surface Finish 





don, measures photoelectrically the light dif. 
fusely reflected from a surface under tes 
Test specimen may be compared with Standard 
surfaces. A measurement of degree of polish 
or ‘‘matness’’ of any surface is feasible. Op. 
jects, approximately flat, may be checked jf 
%-inch diameter or larger. 














8-51. ‘‘A Simple Instrument for Evaluat. 
ing Polished Buffed Surfaces’’—G. E. Gardam: 
Metal Finishing, v. 49, April 1951, pp. 61-43. 
Qualitative measurement of polished or buffed 
surfaces with a simple instrument. 





9-51. ‘“‘Assessing Surface Texture’’—Enygi. 
neering, Vv. 171, April 6, 1951, p. 409. Dis. 
cussion of British Standard 1134-1950, “The 
Assessment of Surface Texture.’’ 






1950 









1-50. ‘‘Evaluating Casting Finishes’’—H 
H. Fairfield and J. MacConachie; American 
Foundryman, v. 17, n. 2, February 1950, pp. 
47-48. Importance of finish stressed; graph 
of 25 profile measurements of cast surface 
made with needle-tipped dial indicator, pre- 
sented with tables showing how to calcu- 
late probable maximum depth of valleys and 
average height of hill for aluminum, brass, 
iron and steel; degree of smoothness depends 
upon metal type. (EI) 








2-50. ‘‘The Assessment of Surface Texture 
Centre Line—Average Height Method’’—British 
Standard 1134-1950, British Standards Institu- 
tion, London. Standard provides: (1) a defined 
basis for a simple numerical assessment of 
texture or roughness of a surface under condi- 
tions which ensure consistency between differ- 
ent instruments; (2) series of recommendations 
which help prevent conflicting practices in use 
of terms and symbols. Contents include defini- 
tions, terms, measuring instruments, standard 
sampling length and wave length cut-offs, 
British standard index numbers, standard 
grades of surface texture, surface texture 
symbols, remarks on surface profiles, deter- 
mination of C. L. A. index numbers, notes 
on direction of measurement, notes on instru- 
mentation, analysis of surface texture, choice 
of sampling lengths and alternative assess- 
ments of surface texture. 






3-50. ‘‘Permanent Gloss Standards’’—IUum- 
inating Engineering, v. 45, n. 2, February 
1950, p. 101. Data on Bureau of Standards 
plaques covering entire gloss range of non- 
metallic commercial materials; standards may 
be used to calibrate any 60 degrees specular 
glossmeter from matte to high gloss; set con- 
sists of two white Vitrolite plaques having 
nominal gloss values 1 and 90, and eight in- 
termediate glazed ceramic plaques. From JU. 8. 
Bureau of Standards Technical News Bulletin, 
October 1949. (EI) 
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4-50. ‘‘New Yardstick Accurately Gages 
Surface Finish’’—Modern Industry, v. 19, 
January 1950, pp. 99-100. (IAI) 











5-50. ‘‘An Electro-Deposited Surface Rough- 
ness Standard’’—P. M. Aitchison; Australian 
Journal of Applied Science, v. 1, March 1950, 
pp. 71-74. Standard consists of a lapped steel 
block on which are deposited thin strips of 
specified width, spacing and height. This pro 
vides a known surface for use in calibration 
of stylus type surface finish measuring in- 
struments. (ASM) 











6-50. ‘On Determination of Roughness of 
Metallic Surfaces’’—C. Wagner; Electrochem- 
ical Society Journal, v. 97, n. 3, March, 1950, 
pp. 71-74. Experiments described show appli 
ceability of ballistic galvanometer to determine 
polarization capacities of electrodes. — 
ments made in connection with developmen 
of electrolytic integrimeter, described by T. M. 
Moore (See Engineering Index, 1946, P. 988, 
under ‘‘Rocket Propulsion.’’) It can be ~y 4 
that ultimate accuracy of integrimeter is 6 
termined by magnitude of polarization he 
pacity of silver electrode used therein. Bi 
ography. (EI) 





‘*Photography of Surface’’—Engineer 
ing Inspection, v. 14, n. 1, Spring 1950, a 
39-41. Use of photography in connection W! 
surface measurement, particularly in —_ 
and recording of superfinished surfaces; | ot 
tography as related to nature of ner 
to which such surfaces are subject; applic oat 
of photography to measurement of yr 
faces of diamond and other gems, or in chee 
ing grinding of razor blades. (EI) 


7-50. 





8-50. ‘Contour and Profile Investigatio 
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MUELLER BRASS CO. 


ALUMINUM FORGINGS 
Plenty of Strength, “oY 

asy to Finish and /\\ 
what a Saving in Weight! 


Where weight is a factor, particularly in moving assemblies, Mueller Brass Co. 
forged aluminum parts often can improve the performance of your products, because 
they possess approximately the same strength as steel but are only 14 the weight. 
Mueller Brass Co. aluminum forgings are ideal for high speed rotating or oscillating 
machines because they reduce vibration and bearing loads and thus cause less 
wear on other parts. They are strongest at the points of greatest stress because their 
grain structure, during the forging operation, can be controlled. These forgings 
can be produced in relatively complicated shapes to tolerances cioser than sand 
castings. The smooth, bright surfaces eliminate costly finishing and save machining 
time. The Mueller Brass Co. can supply aluminum forgings to your specifications in 

any of the standard or special alloys. 
Write us today for complete information. 





Typical forged aluminum parts produced by Mueller Brass Co. 
for some of the nation’s leading aircraft manufacturers, 


MUELLER BRASS CO. 


PORT HURON 15, MICHIGAN 
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New Hertble Sealing... 


T=-jJ AIR CYLINDER 


Designed with revolutionary application of 


Supeer- Cushion 


It's sealed with pressure—a revolutionary T-J application of flexi- 
ble sealing that insures positive cushion action combined with 
automatic valving action for fast return stroke . . . eliminates bind- 
ing and sticking . .. operates with low friction, minimum wear, and 
added power due to higher efficiency. 


More PLUS features! New type 
packing nut incorporates a piloted 
diameter, assuring perfect align- 
ment. Improved rod packing 
increases sealing efficiency. 
Piston rod and internal 
cylinder tube surfaces are 
hard chrome plated—a 
standard practice with T-J 
for over 15 years. 


12 


Write for bulletin 252. The 
\ Tomkins - Johnson Co., 


\ 


N Jackson, Mich. 
\ 
» 
\ 
& 


1. Metallie rod . 


scraper to protect : ae 
rod bearing and 


packing from dirt @ ee ; 
and grit. ‘ ' 
Wrench flats. i 


Self-adjusting chevron 2 

type packing. 

Permanent type adaptor 

ring. 

Hi-tensile tie rods. 

Heavy duty, hard 

chrome plated rod. 

Generous fillet reduces 

stress concentration. 

“O” ring static seal. 

T-J new flexible cushion seal 

insures positive cushion with 

automatic valve action for fast 

return stroke. (Patent applied for) 

Fine cushion adjustment. 

Heavy wall precision honed hard chrome 
late. 

Conmetted packing compression with 

metal to metal contact. 


36 YEARS’ EXPERIENCE (F-J) 
TOMKINS-JOHNSON 


NDER TTER 


\ 


22 N OW & OW 


RIVITORS AIR AND HYDRA 
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Part 1’’—-Aircraft- Production, v. 12, May 
1950, pp. 161-166. Inspection of gas turbine 
components by a British firm. Includes re. 
cording of profiles on smoked glass. (ASM) 


9-50. ‘‘Surface Roughness and _ Contact 
Angle’’—J. J. Bikerman; Journal of Physicaj 
and Colloid Chemistry, v. 54, n. 5, May 1950, 
pp. 653-658. Contact angles and wetting as 
related to roughness; studies in which con. 
tact angles were measured using solid surfaces, 
profiles of which were determined with tracer 
instrument. System investigated comprised 
drops of distilled water in air on 18-8 stain. 
less steel plate of different finishes; chem- 
ical composition of all plates stated to be 
identical. (EI) 


10-50. ‘‘Measurement of Surface Smooth- 
ness’’—Henry L. Kellner; 37th Annual Pro- 
ceedings Technical Sessions, American Electro- 
platers’ Society, 1950, pp. 105-124. Instru- 
ments, methods and test data presented. Mi- 
croscopic methods, microinterferometer, Brush 
Surface Analyzer, Profilometer,  acoustica! 
methods, replica technique, electron micro- 
scope and reflectance methods ‘are presented 
Data on tests with various instruments are 
given. 


11-50. ‘‘A Simple Instrument for Measuring 
‘Surface Truth’ of Metal Surfaces and the 
Amount of Polishing Required’’—G. E. Gar- 
dam, Journal of the Electrodepositors’ Tech- 
nical Society, v. 26, 1950. Qualitative measure- 
ments can be made by visual examinations of 
surfaces with the instrument described. 


12-50. ‘‘Contour and Profile Investigation: 
Part 2—Work Holding Devices, Comparator 
Equipment and Special Purpose Optical Ap- 
paratus for Dual Projection: Part 3—Epidia- 
scope-type Filing Projector; Checking Fir Tree 
Roots’’—Aircraft Production, v. 12, June 1950, 
pp. 192-197; July 1950, pp. 232-234. Techniques 
and equipment developed at D. Napier and 
Son Ltd. for inspection of gas turbine blades 
and similar work. (ASM) 


13-50. ‘‘Measurement of Sixty-Degree Spec- 
ular Gloss’’— H. K. Hammond III and I. Nim- 
eroff, National Bureau of Standards Journal 
of Research, v. 44, n. 6, June 1950 (RP2105), 
pp. 585-598. See also ASTM Bulletin, n. 169, 
October 1950, pp. 54-56. In order to determine 
uncertainties involved in calibration of gloss 
standards, rate of change of gloss reading 
with change of aperature was investigated 
throughout gloss scale. (EI) 


14-50. ‘‘Watch Your Surface Finish, Part 
1’’—Steel, v. 126, June 19, 1950, pp. 88-90, 
115-116. General discussion of terminology, 
costs, etc. Surface finishing measuring instru- 
ments. (ASM) 


‘“*Measurement of Surface Roughness, 

"—-E. Green; Finish, v. 7, June 1950, 

pp. 27-30. Instruments and methods used for 

comparing, measuring, and delineating surface 
profiles of metallic materials. (ASM) 


16-50. ‘‘Surface Finish Control’’—c. R. 
Lewis; Product Engineering, v. 21, August 
1950, pp. 91-95. Problem of finish specifica- 
tion, new SAE standards and various effects 
below surfaces of metals caused by different 
finishing operations are discussed. Curves show 
test data. SAE standard; effect of finish on 
metal; depth of cold working; X-ray inspec- 
tion; electron diffraction; stainless steel 18-8; 
performance of machined parts; friction coef- 
ficient; run-in of bearings; bearing |ubrica- 
tion; fatigue endurance; National Bureau of 
Standards; wear rate; protective coating. 


17-50. ‘“‘Surface Finish Definitions and 
Standards’’—Product Engineering, v. 21, AUus- 
ust 1950, pp. 163, 165, 167. Based or surface 
finish section of the new SAE Automotive 
Drafting Standards. Definition profile wav! 
ness, microinch, lay, flows, surface finish 
symbol. Waviness standards adopted »y SAE. 
(ASM) 


18-50. ‘‘Recording Surface Finish and Wear 
of Gear Teeth’’—J. W. Sawyer and J. G. Mc 
Cubbin, Machinery, v. 56, n. 12, August 1950, 
pp. 135-142. Comparison of various methods 
employed for studying roughness and Pro 
gressive wear of gear teeth is presented; A 
specting finish by comparison with standards, 
pliable film method of producing peoene 
surface of gear teeth; rigid casting methods 
of producing replicas of gear teeth. (EI) 


19-50. ‘Methods of Measurement and Deft 
nition of Surfaces’’—H. Becker; Microtechnt 
(English Edition), v. 4, July-August 16 
(translated from the German). Various optic 
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JOINTS 


For Cars, Trucks, Tractors, Farm Implements, 
Road Machinery, Industrial Equipment, Aircraft 


We make only Roller Bearing universal 
joints. Sizes range from 200 to 50,000 
foot pounds torque, with a wide 
variety of end fittings and shaft 


arrangements. Practical design, close- 
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for 
Material 
Handling 
Equipment 


tolerance machining and controlled- 
grain metals assure smooth running 


joints and long, trouble-free service. For 
information about MECHANICS Roller 
Bearing UNIVERSAL JOINTS, write— 


MECHANICS 
UNIVERSAL JOINT 
DIVISION 


Borg-Warner 





2032 Harrison Ave., Rockford, Ill. 
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Surface Finish 





instruments. Schematic diagrams show princi. 
ples of action. (ASM) ; 


20-50. ‘‘Effect of Micro-Roughness on th 
performance of Parallel Thrust Bearings’_ 
M. E. Salamail; Proceedings of the Institutio, 
of Mechanical Engineers 163 (W. E. P. No 
aia Pp. 149-158; discussion, pp. 158-161; 1959 

) 


21-50. ‘‘Designation of Metallic Surface 
Part 1’’—Helmet Thielsch and George §stp. 
man; Metal Finishing, v. 48, n. 9, Septembe 
1950, pp. 66-70. Fundamentals of surfay 
qualities, terms, methods, instruments an 
standards are discussed. Bibliography. 


22-50. ‘‘Surface Testing and Its Standari. 
zation’’—H. Becker, Metall, v. 4, September 
1950, pp. 359-365. (In German). The ‘‘feeler 
method of determining and recording surfac 
roughness. German and foreign instrument; 
and problems of standardizing surface condi 
tions. (ASM) 


23-50. ‘‘Surface Finish and the Designer 
—Roy P. Trowbridge; Product Engineering 
v. 21, September 1950, pp. 122-127. New ap. 
proach to measurement, specification and ap- 
plication of surface finish control of metallic 
parts. Instruments, standards for various pro- 
duction methods, and physical properties re 
lating to condition of metallic surface ar 
compared and evaluated. Instruments include 
brush analyzer, profilometer, proficorders, in- 
terferometer (Bausch and Lomb), dark and 
light field microscopy, Sheffield gage, and 
comparascope. Taper sectioning. Geometric 
specimen, electroplated specimen, replicas 
Methods include turning, grinding, honing 
superfinishing, forging, and casting. 


24-50. ‘‘Multiple-Beam Interferometry’’—s 
Tolansky; Endeavour, v. 9, October 1950, pp 
196-202. Technique and typical results. (ASM 


25-50. ‘‘Instrument Compares Surface Fin- 
ishes’’—Product Engineering, v. 21, December 
1950, p. 204. Pneumatic type instrument per- 
mits comparison of surfaces with known 
standards. Surface 0.125-inch diameter ca 
be checked. Instrument manufactured by Shef 
field Gage Co. 


1949 


1-49. ‘‘Practical Application of Surface Fin 
ish’’—George Schlesinger; American Machinist 
v. 93, January 13, 1949, pp. 101-110. Results 
of shop experience with tracer type or stylus 
instruments from 1939 to 1948. Tests were 
made to determine surface quality as the 
criterion for tool sharpness in diamond tum- 
ing, precision boring, grinding, honing, lap 
ping, and gear cutting. Examples of analyses 
of gear-tooth profiles produced by available 
processes, finishing of pistons and liners for 
air compressors, diamond boring a bushibé 
and turning railway wheels. (ASM) 


2-49. ‘Preparation and Application of Re 
producible Gloss Standards’’—D. Smith ape 
M. M. Mahoney. Journal of the Optical Society 
of America, v. 39, n. 1, January 1949, PP 
86-90. Determination of factors involved & 
visual evaluation of gloss; polystyrene replics 
technique used to prepare extremely thin films 
of identical surface structure; transfer © 
these films to any desirable surface; 
ducibility in surface structure and 
reflectance characteristics of replicas 
from gloss standards. (EI) 


3-49. ‘‘Interferometric Study of Metal Sur 
faces’’"—S. Tolansky; Metal Treatment an 
Drop Forging, v. 16, n. 60, Winter 1949-0 
pp. 195-203. Principles and techniques of ix 
terferometry develops in author's laboratories 
how interferometry may be applied to stud) 
of metal surfaces. 


4-49. ‘‘Applications of the Plastic Replicé 
Process to Surface Finish Measurement 
Timms and C. A. Scoles; Plastics (Londo), 
v. 13, January 1949, pp. 24-28, 44. Use 
plastic impressions for measuring the degre 
of surface finish of large engineering compe 


‘nents which are not readily accessible te 


the exploring probes of standard designs 
surface-finish recording instruments. The * 
ess consists of taking a plastic replica, ©" 
impression thus obtained being meas > 
rectly by means of a stylus recording 
strument. Typical recorder charts. (ASM) 


5-49. “Surface Reflectometer for Evalus: 
ing Polished Surfaces’’—E. A. Ollard; Joure 
of the Electrodepositors’ Technical Society, . 
24, 1948, pp. 1-8. (Reprint.) Instrument 
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@ During the 63 years that Diamond Chains have been . 
made, their applications have kept pace with the cbesey reat : 
upsurge in America’s growth. Today Diamond Roller Chains 
are used on every conceivable type of machinery — ee ares 
kind of power transfer application . . . Serving Industry and 
America has been Diamond’s life-long job. 


@ Millions of users through three generations know 
them for the following advantages:— 
@ High power transmission capacity 
@ Uniform high quality 
@ Positive — non slip operation 
@ Free action — no stiff joints 
@ Adjustable to long or short shaft centers 
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BUT BIG 
IN SAVINGS! 


Sizndatd 


X-WASHERS 
/N 


Save PRODUCTION Time, 
Costs and Failures! 


@ Here’s the answer to many a design engineer’s prayer 
for the right fastener. You can see with a glance at the 
diagram below how quickly and easily Standard 
X-Washers clinch to a positive, 360° closure—how they 
can be removed just as simply when servicing is required. 

Design savings into your products, too... “design in” 
Standard X-Washers and you reduce production time, 
costs and costly failures! 








APPLYING 





- 360° ENCLOSURE EMOVING 
i EASY TO APPLY—EASY TO 
REMOVE FOR SERVICING 


Grooved pins available for all sizes of STANDARD X-WASHERS .. . parallel 
or headed type pins made to specifications. Send print for prompt quotation. 














STAN DAR Locknut and Lockwasher, Inc. 
510 N CAPITOL AVE. « INDIANAPOLIS 4. IND 
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evaluating the polish on a flat meta! surface 
by a single reading. It will give a quantitative 
comparison of different surfaces in line wit) 
the results of visual examination. Suitabijity 
for electropolished surfaces. (ASM) : 


6-49. ‘‘Comparison of the Most Importan; 
Methods for Surface-Finish Control’"—¢ 
Michalet; Journees des Etats de Surface, 1945 
pp. 124-134; discussion, p. 134. Differen; 
methods and equipment used for the determina. 
tion of the roughness of surface and degree 
of polishing. Schematic drawings of equip- 
ment; methods of their application. 17 refer. 
ences. (ASM) 


7-49. ‘‘Taper Sectioning’’—E. Rabinowicz: 
Metal Industry, v. 76, n. 5, February 3, 1950, 
pp. 83-86. Cutting of section at small angle 
to surface for study of surface finish; methods 
of sectioning; use of taper sectioning in study 
of surfaces after sliding; effect of sliding 
small metal hemisphere on flat surface under 
load illustrated. Bibliography. (EI) 


8-49. ‘‘Improved Surface Finish Increases 
Tool Life’’—Thomas Badger; American Ma- 
chinist, v. 93, February 24, 1949, p. 86. Ex- 
perimental data. Surface-finish improvement 
from 30 to 5 microinches resulted in tool-life 
increases of 90 to 152 per cent. (ASM) 


9-49. ‘‘Methode d’etude des Granulations 
Visibles a la Surface des Metaux Soumis a 
des Deformations Plastiques’’—J. Herrengue! 
and M. Scheidecker; Revue de Metallurgie, 
v. 46, n. 8, August 1949, pp. 537-543. Study 
of visible granulations on surface of metals 
subjected to plastic deformations; granula- 
tions by corrosion patterns and slip lines; 
interpretation of slip lines. (EI) 


10-49. ‘‘Determining the Degree of Rough- 
ness with Aid of a Flat-Grinding Process’’— 
H. Klemm; Archiv fur Metallkunde, v. 2, 
February 1948, pp. 46-49. The process is char- 
acterized by the fact that a plane is ground 
at a given angle to the surface to be inves- 
tigated. The consequent enlargement of rough- 
ness depends on the angle of the ‘‘grind’’ to 
the investigated surface. (ASM) 


11-49. ‘‘GM and Chrysler Researchers Pro- 
duce New Roughness Gage Blocks for Ma- 
chined Surfaces’’—W. G. Patton; Iron Age, 
v. 163, March 17, 1949, p. 106. (IAI) 


12-49. ‘‘Application of Pneumatic Method 
for Evaluation of the Quality of Surface 
Finishes’’ (In Russian)—M. L. Brzhezinskii; 
Stanki i Instrument (Machine Tools and In- 
struments), v. 20, March 1949, pp. 20-22. 
*“*‘Pneumatic profilograph’’ with automatic re- 
cording. It consists, essentially, of a hydraulic 
pressure regulator, a pneumatic chamber, 2 
recording manometer, and a measuring at- 
tachment. (ASM) 


13-49. ‘‘Appreciation of Various States of 
Surface by Method of Total Reflection’’—A. 
DeGramont; Microtecnic v. 3, May-June, 1949, 
pp. 118-120. Method consists essentially of 
defining ratio between ‘‘carrying surface’’ and 
total surface of metal sample; description of 
procedure and of ‘‘surfascope’’. (EI) 


14-49. ‘‘The Characteristics of Machined 
Surfaces’’—A. J. Chisholm; Machinery (Lon- 
don), v. 74, June 2, 1949, pp. 729-736. Fac- 
tors affecting the roughness of cut surfaces 
produced by simple edge-cutting tools. Lubrica- 
tion surface deformation, and residua! surface 
stresses. (ASM) 


15-49. ‘‘ ‘Talysurf’ Surface-Measuring In- 
struments’’—Engineering, v. 167, nf 4349, 
June 3, 1949, p. 523. Instruments manufac- 
tured by Taylor, Taylor, and Hobson for de 
termining roughness of surfaces such 4s bear- 
ings by traversing a sharply pointed stylus 
over them and then electrically amplifying 
its movements. (EI) 


16-49. ‘‘Ueber Rauhigkeitsmessung mit dem 
Elektronenmikroskop’’—R. Seeliger; Zeit fuer 
Metallkunde, v. 39, n. 6, June 1948, pp._170 
172. See also brief English abstract in Bngt 
neer’s Digest, v. 10, n. 5, May 1949, p. 176. 
Measurement of surface roughness wiih elec 
tron microscopes; presentation of surfaces can 
be effected by thin transparent detachable 
layers (oxides, lacquers, quartz or meta! evaP- 
oration) deposited on surface, or by matrix 
technique; production of stereoscopic pictures, 
from which distance of corresponding points 
can be measured and depth measurements 
plotted in graph; application of ‘shadow 
casting’’ method to electron microscope (Al) 


17-49. ‘‘New SAE Finish Standard Aims 
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under the twists and shocks 
of mighty hammer blows | 


Help Engineer and Shop Man’’—SAE Journal, 
y. 57, July 1949, pp. 33-38. The above and 
ts use. The standard is published in the 1949 
s4B Handbook. (ASM) 
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18-49. ‘‘Technological Precision and Fine- 
ness Of Machining’’—(In Russian)—A. A. Ma- 
talin; Stankt 4 Instrument (Machine Tools and 
portant Equipment), v. 20, July 1949, pp. 19-22. Ana- 


1” —G yzes surface-finish standards used by the Bu- 
» 1946 rau of Standards and the USSR Classification 
fferent according to this standard and its relation 
Tmina- wo different types of material and methods 
degree of machining. (ASM) 

equip- 

refer. 19-49. “‘A New Method for Surface 


Reproduction’’—K. B. Mather; Metal Progress, 

. v. 56, August 1949, pp. 225-227. If a reason- 
owicz ably flat metal surface is pressed into a fine- 
, 1950 grained photographic emulsion at about 15,000 
angle psi, and the plate developed and examined 
ethods under a microscope, a pattern is found that 
Study reproduces the surface contours. A pronounced 
Sliding three-dimensional appearance results. If stand- 
under MH ardized, it is believed that the method might 
give a quantitative measure of surface rough- 


ness. (ASM) 
Teases 
+ Ma- 20-49. ‘‘Der Stand der Normung der Ober- 
. Ex- flaechenpruefung in Deutschland, USA und 
ement England’’—J. Perthen; Werkstattstechnik wu 


01- life Maschinenbau, v. 39, n. 8, 1949, pp. 252-253. 
| Review of status of standardization of surface 

testing in Germany, United States and Eng- 
ations land, (ET) 


mi 
—-. 21-49. ‘‘Surface Finish Requirements in De- 
urgie, sign (abstract)—J. A. Broadston. Mechanical 


Study Engineering, v. 71, September 1949, p. 755. 


netals (IAI) 
inula- - , 
lines: 22-49. Untersuchungen am Zeiss-Lich- 


schmittgeraet nach Schmaltz’’—H. von Wein- 
graber; Werkstattstechnik u Maschinenbau, v. 


ough- 39, n. 9, 1949, pp. 268-274. Report of inves- 

s3’'"— tigations with Schmaltz-Zeiss microscope for ; 
v. 2, precision surface testing. (EI) 

char- 

round 23-49. ‘‘New Surface Measuring  Instru- 

inves- ment’’—H. Benning-Hoff; Industrial Diamond 

ough- Review, v. 9, n. 106, September 1949, pp. 261- . 


i” to 262. Tracer point instrument developed in 
Germany by Forster during war; surfaces of 


4 


100 mm width can be tested with error of less * 
Pro- than +0.2-micron; device is provided with _ 
Ma- interchangeable measuring tubes; testing limits a 
Age, are 100 microns and 0.1-micron. English trans- | 
lation from Archiv fuer Oberflaechentechnik. 
(EI) 
ethod 
rface 24-49. ‘“‘Effect of Surface Roughness on 
iskii Rolling Friction’’—J. J. Bikerman, Journal of 





i In- Applied Physics, v. 20, n. 10, October 1949, 
10-22. pp. 971-975. Minimum tilt at which bearing 


@ The rugged job of gripping, 





reducer. Second, they are compact, and being forward of the 
measuring instrument without damage to cast- | operator they do not obstruct his view of work being done. 
og ED | The Winsmith (pat.) Differential Gear Reducer used on the | 


temoved for study; negative replica may be 
tested with profilometer or similar surface 


balls ro w ifti ilti i j 
> 
c re- ll down inclined plate of stainless steel lifting, tilting manipulating 
raulic is greater for rough than for smooth surfaces. h 
e, 8 Roughest surfaces gave almost quantitative | tons of hot stock throug 
- ate agreement between height of elevations and ; ; a 
. height of hills calculated from theory at- | forging operations and of load 
ey — friction = surface age } ing or drawing furnaces — 
’ f surfa ic- ° =" e . 
ei. tion at tow pucnsenen, ED ee | such extreme service conditions subject Brosius Auto-Floor 
1949, } ; ; ; 
- 25-49. “Examination of Surfaces'’—J. W. | Manipulators to a terrific beating. And day after day they take 
‘and J Sewyer, Journal of the American Society of | it and like it, and roll back for more! 
ava ineers, ° ° . ° ovember ’ } ° 
vies mp. 819-827, Permanent and accurate three- For very good reasons, Salem-Brosius, Inc., the manufacturer, 
imensional records of surface finish and dam- | ; ; ; $ . 
ina 0 can be made. Record made by casting onto | is a consistent user of Winsmith Speed Reducers for rotation of 
Lon- fj Sirface ss sem Doses me abent 22 | tongs heads at 22 to 24 rpm on capacities up to two tons. First, 
nutes t iti t; resin an . . ° ° 
en catalyst ‘are preweighed and packaged ready | they stand up to the twist and shock of forging operations which 
a or immediate use. External heat and pressure | ; : 
res: MH cot required. After resin hardens casting 1s | are imparted to the spindle and transferred through the speed 
| 


1349, 
tac Bh 28-49. “‘A New Concept of Surface Measure- Brosius Manipulator is unique among speed reducers. With it, in 
ent. i . . . ° ° 
eat- HH Controi aah Savcenenmn of Gamma Oeatiae one single stage in the same housing, reduction ratios of 1.1:1 
yils ff Zmish Standards”—Arthur F. Underwood and to 50,000:1 are obtained smoothly and silently — without need 


of extra parts. 
Good to remember: within the range of 1/100 to 85 hp, Win- 


surface-finish standard by General Motors 


| 

| 

ying Roy P. Trowbridge. Development of ruled 
| 

Corp. Originals are made on 2 by 3-inch 

| 


dem blocks of silver-clad steel plates with gold. me : . " > 

fuer Jf The surface is polished to an average rough- smith’s four basic speed reducer designs — differential, worm gear, 
170- ness of one microinch. Rulings are made on | : d : . . 
not [I % special machine with a diamond stylus. helical gear and worm-helical — provide the most complete line 
76. Plicates are made by an _ electroforming ; 

~ ee patie ar ei te ee oe available from any one manufacturer. 

can Nelson’s taper sectioning method which in- 

able creases magnification in one direction by as 

= A much as 25 to 1. (ASM) 

trix 

res, 27-49. ‘‘Surface Roughness of Metals’’— 

ints T. P. May and R. L. Burrell Jr., Steel, v. 8 WINSMITH, Inc. 

ents 125, November 21, 1949, p. 118. Abstract of 

dow Paper on gas adsorption method for determin- 

Al) 'N§ roughness of metal surfaces. (IAI) 








28-49. “Calibration and use of Master 
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ENGINEERING REPORTS 


“Designing for Shock Resistance" sets forth the principles 
used by the Navy Department in design of shock-proof 
equipment for shipboard applications. Published in “Ma- 
chine Design” Dec. 1950 — Jan. 1951. 


"Shock Testing of Airborne Electronic Equipment" describes 
the characteristics of shock and tells how shock testing 
machines are used. A paper presented at the Dayton Air- 
borne Electronics Conference, 1951; later reprinted in 
“Tele-Tech”. 


“How to Evaluate Shock Tests" tells how mechanical struc- 
tures respond to shock and shows how such response can 
be evaluated under controlled test conditions. Originally 
published in “Machine Design” December 1951. 


These Barry reports are part of the complete service we offer 
in handling shock and vibration problems. When you have an 
isolation problem, call the nearest Barry representative, or 
ask our field engineering service to help you. 


Roughness Standards’’—C. R. Lewis; The Tov 
—— v. 23, November 1949, pp. 22-2; 
(TAI) 


29-49. Prufefen and Messen der Oberflaech. 
engestalt—J. Perthen, Carl Hanser Verlag 
Munich, Germany, 1949, 257 pages. Volume 
three of series on technical measurements 
deals with surface conditions, with methods 
and apparatus for testing and measuring 
surfaces, with prdctical application of surface 
measurement and its relation to interchange. 
able manufacturing. Bibliography. Engineer. 
ing Societies Library, New York. (EI) 


1948 


1-48. ‘‘Plastic Replicas for Surface-Finish 
Measurement’’—J. Pearson and M. R. Hop 
kins; Journal of the Iron and Steel Institute, 
v. 158, January 1948, p. 138. The methods 
hitherto described are said to b2 unsuitable 
for roughness measurements by stylus instru- 
ments. The technique outlined is of more 
general applicability, as it requires no heating 
and can be used to make negative surface 
replicas from objects of any size, roughness 
or location. (ASM) 


2-48. ‘‘Roughness of Surfaces’’—W. A 
Tuplin; British Science News, v. 1, 1948, pp. 
18-20. Measuring the roughness of surfaces 
by use of a stylus which traverses the work 
(ASM) 


3-48. ‘“‘American Standard on _ Surface 
Roughness’’ (symposium of three articles); 
‘“‘Why Surface Roughness Standard?’’—R. F. 
Gage; ‘‘What Standard on Surface Roughness 
Covers’’—E. R. Boynton; ‘‘One Company’s An- 
alysis of Why and How to Use Surface Rough- 
ness Standard’’—J. W. Owens; Industrial 
Standardization, v. 19, n. 1, part 1, January- 
“hr ary 1948. pp. 6-13. Symposium of three 
articles on American Standard B46.1-1947 
Surface Roughness, Waviness and Lay. (EI) 


4-48. ‘‘Report of Committee on Standards 
for Machined Surface Finishes’’—Hugh B 
Conover; Iron and Steel Engineer, v. 25, Feb- 
ruary 1948, pp. 62-63, 65. Includes AISE 
Standard No. 3. (ASM) 


5-48. ‘Surface Finish’’—F. C. Johansen 
Journal of the India Society of Engineers, Vv. 
13, Feb. 1948, p. 36-40; April 1948, p. 75-80 
First installment: methods used to obtain 
polished or smooth surfaces such as milling 
grinding, lapping, electrolytic polishing; meth- 
ods for determining the conditions of surfaces. 
Second installment: the various types of sur- 
face-finish meters and the physical effects of 
surface conditions. (ASM) 


6-48. ‘‘Surface Analysis with Plastic Rep- 
licas’’—A. J. Chisholm and J. M. Lickley; 
Engineering, v. 165, April 23, 1948, p. 389 
(IAI) 


7-48. ‘‘Proficorder—Instrument for Record: 
ing Waviness and Other Surface Profiles’’— 
E. J. Abbott and E. Rupke; Transactions of 
the American Society of Mechanical Engineers, 
v. 70, n. 4, May 1948, pp. 263-269; Discussion, 
269-270. Function of instrument described is 
to reproduce with appropriate magnifications, 
actual profile of considerable length of surface; 
it permits study of individual irregularities 
as to size, shape, and relative position with 
respect to other irregularities; instrument caD 
be used to good advantage for inspection of 
production; setups for waves and other sur 
face characteristics for study of surface 
finish. (EI) 


8-48. Wear and Surface Finish—¥E. 1 
Hemingway; Gisholt Machine Co., Madison 
Wis., 80 pages. The measurement of surface 
finish, methods of finishing, the reasons for 
wear and its relation to desirable finish. (From 
review in American Machinist, v. 92, May 6 
1948). (ASM) 


9-48. ‘‘Plastic Replicas for Surface-Finish 
Measurement’”’—J. Pearson and M. R. Hop 
kins; Journal of the Iron and Steet J”: , 
v. 159, May 1948, pp. 67-70. Methods 
producing plastic replicas presented. 


10-48. ‘“‘High Precision Surface Finis! 
Standard to be Offered Metal Processing ID 
dustry’’—Clayton R. Lewis and Artiur F. 
Underwood; Steel, v. 123, July 19, 1948, pp 
90-92, 124. How the problem of making 
master set of standard surface-finis! ~4" 
mens was solved after two years’ study ~ 
General Motors and Chrysler engineers —s 
designed fine-line ruling machine wW!! ru 
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grooves in @& polished specimen up to 10,000 
jines per inch while holding pitch accurate to 
+2 per cent. (ASM) 


11-48. ‘‘Measuring Roughness With the 
gectron Microscope’’—Robert Seeliger; Zeit- 
arift fur Metallkunde, v. 39, June 1948, pp. 
110-172. Method and its basic principles. Ir- 
rguiarities of 100 micron or less can be 
gecurately measured. (ASM) 


12-48. ‘‘O.P.L. Direct-Vision Surfascope’’— 
gugineers’ Digest (British Edition), v. 9, n. 
7, July 1948, p. 239. Illustrated description 
of instrument developed by Society d’Optique 
# Precision of Levallois, for measurement of 
wrface roughness of metal specimens; based 
om “extinguished total reflection’’ method, 
suggested by Golliet, Grunwald and Levy. 
English abstract from Measures and Control 
Industriel, Vv. 13, n. 130, March 1948, pp. 99- 
101. (EI) 


13-48. ‘‘Recent Developments in Surface 
Measurement’’—Allen G. Gray; Products Fin- 
ishing, Vv. 12, August 1948, pp. 70, 72, 74, 76, 
18, 80. Methods and equipment for measuring 
surface roughness. 


14-48. ‘‘How to Specify Surface Quality’’— 
j. F. Fischer; Machinery, v. 55, n. 1, Septem- 
ver 1948, pp. 174-177. Definition of geomet- 
rical irregularities of surfaces, as set forth in 
American Standard B46. 1-1947; recommended 
method of indicating surface specifications on 
drawings; typical surface finish samples cur- 
rotly used; method of securing comparison 
between surfaces; importance of grinding and 
cutting tool conditions and their effect on 
qualities obtained. (EI) 


15-48. ‘‘Optische Betrachtungen zum Litch- 

schnitternitt-verfahren fuel die Oberflaechen- 
pruefung’’—-K. Raentsch; Werkstattstechnik 
and Werksleiter, v. 35, n. 18, September 15, 
141, pp. 309-313. Optical aspects of micro- 
sopic light slit method of surface testing, 
developed by G. Schmaltz; its principle, ap- 
plications and advantages; diagram; tables 
and photomicrographs. (EI) 


16-48. ‘‘How Smooth is Smooth? Specifica- 
tion and Evaluation of Machined Finishes’’— 
Ben C. Brosheer; American Machinist, v. 92, 
September 9, 1948, pp. 97-112; September 23, 
148, pp. 111-122. Details of various methods 
for the above and of the different standard 
specifications, specimen blocks, and measuring 
and inspection equipment. Part 2 deals with 
optical comparators. 113 references. (ASM) 


_ 17-48. “The New American Standard on 
Surface Finish’’— George Schlesinger; Ma- 
chinery Lloyd (Overseas Edition), v. 20, Sep- 
tember 25, 1948, pp. 91-95. (ASM) 


_ 18-48. ‘‘The Determination of Flatness of 
Surfaces and Straightedges; Methods and In- 
struments Developed at the Rochdale Techni- 
tal School’’—Machinery (London), v. 73, Sep- 
tember 30, 1948, pp. 497-500. (ASM) 


19-48. ‘‘Control of the Quality of Surfaces 
’y a Printing Method’’ (In Russian)—N. M. 
liuskin; v. 13, September 1947, pp. 1143-1145. 
A system for photographing flaws and irregu- 
‘arities in surfaces, especially in cramped 
cations, such as inside gun barrels. (ASM) 


20-48. ‘‘Permissible Limits and Measure- 
ment of Roughness of Machined Surfaces’’— 
P. E. Dyachenko; Engineers’ Digest (British 
Edition), v. 9, n. 10, October 1948, pp. 340- 
342, See also Engineers’ Digest (American 
Edition), v. 5, n. 8, October 1948, pp. 385- 
387. When cutting speed and rate of longi- 
tudinal feed are changed there is range in 
Which roughness caused by cutting edge 
thanges rapidly; diagrams show limits of 
Various ranges in which roughness characteris- 
Ues differ from each other. Formulas for de- 
‘mining roughness also given. English ab- 
“tact from Stanki i Instrument, n. 9, 1947, 
bp. 17-20. (EI) 


21-48, ‘“‘Contemporary Feeler Equipment for 

Quantitative Determination of Surface Rough- 
ness""—P. E. Dyachenko; (In Russian); Bul- 
a of the Academy of Sciences of the USSR, 
ection of Technical Sciences, October 1948, 
PP. 1627-1633. Existing methods and appara- 
‘us. Comparative results. (ASM) 


22-48. ‘‘Control of Surface Finish Improves 

Quality, Cuts Cost’’—H. R. Clauser; Materials 
= Methods, v. 28, October 1948, pp. 74-77. 
‘€tificance of roughness, waviness, and lay 
& scratch pattern and methods for their 
Measurement. How surface-finish control im- 
Proves quality and cuts costs. (ASM) 


23-48. 


“Seek Ways to Control Surface 


MACHINE DESIGN—September 1952 














—_—— 
— ae —_ —_— 
— ~_— 
eo - - 
a - ~ - 
- wine : 
mer — - 
me 
Saw - 
— - E 
~ —_— - 


Roth Research ¥ 
Brings Results 
With Rubber 








This Customer 
gave us a 


TOUGH 
Assignment! + 





Beardsley & Piper 
Division of 
Pettibone-Mulliken 
Corporation 





Beardsley & Piper’s SPEEDMULLER 
prepares the sand mixtures used in 
foundries for molds and cores. 
The SPEEDMULLOR does the job so 
well that it has revolutionized 

the mulling of foundry sands. 


Roth Rubber worked with Beardsley & 
Piper engineers to develop a rubber 
liner for the SPEEDMULLOR that 
provides the most effective mulling 
action and outwears the best 

metal liners. 


What’s your rubber problem? 
Roth can help you, too. 


@ Custom Manufacturers of Industrial Rubber 
Products since 1923 





ROTH RUBBER COMPANY ) 





1856 S. 54th Avenue, Chicago 50 
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Company. 
Address 
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Zone State 








ie 
g 4 y 
which 


roller 
bearing 


is best 


for your 


problem ? 


. . . Obviously one that is best suited to your machinery’s particular 

requirements. You would want maximum capacity, smooth pre- 

cision performance, long life, dependability with the least mainte-' 
nance and of course an adequate range of sizes. McGill MULTIROL 

Bearings have been delivering this insurance for successful machin- 

ery for over 20 years. With today’s increasing production demands 

it will pay you to specify MULTIROL. Write for complete informa- 

tion in the new McGill Catalog No. 52 today. 





precision 


hearings 


Surface Finish 





Finish Quality,’’ based on ‘‘The 
Status of Surface Finish Control’’—c, 
Lewis; SAE Journal, v. 56, October 1948, Pp. 
92-93. Problems involved in establishment of 
criteria of surface-finish quality, inc} 
both roughness and character, and in develop. 
ment of standards providing a common ref. 
erence point for work in this field. (ASM) 


24-48. ‘‘Controlling Surface Finish to Speci. 
fied Quality Standards’’—Roger F. Waindle: 
Tool and Die Journal, v. 14, October 194 
pp. 66-70. Methods used by Elgin Nationa) 
Watch Co. (ASM) 


25-48. ‘‘Some Applications of Plastic Rep. 
lica Process to Surface Finish Measurement’”— 
C. Timms and C. A. Scoles; Machinery, (Lon- 
don), v. 73, n. 1887, December 23, 1948, pp. 
871-875. Suitability of technique for measure. 
ment of finish of large engineering con. 
ponents, such as marine gear teeth and flanks 
of master lead screws, which are not readily 
accessible with standard instruments; plastics 
replica of machined surface is made on strip 
or film of cellulose acetate, impression thus 
obtained being measured directly by means of 
stylus recording instrument; application to 
flat and curved surfaces; accuracy discussed. 
(EI) 


26-48. ‘‘Designating Surface Roughness 
with Aid of Geometric Standards’’—C, R 
Lewis and A. F. Underwood; MACHINE Dz- 
SIGN, Vv. 20, n. 12, December 1948, pp. 137- 
140. General Motors Corp. and Chrysler Corp. 
Project which involved production of master 
set of standard surface finish specimens from 
which exact replicas could be made; final plan 
entailed making master specimens by ruling 
geometric pattern on flat polished gold plates 
with diamond stylus. Manner of making 
replicas proposed surface finish standard; sym- 
bols and surface finish specifications; defini- 
tions used. (EI) 


27-48 ‘‘Refined Surface Finishes’’ — W. 
Johnson; Iron and Coal Trades Review, v. 
157, n. 4216, December 31, 1948, pp. 1485-1487. 
Interpretation of surface roughness readings; 
some of methods, processes, and equipment 
used to produce superfine finishes; description 
of effect of surface roughness readings on 
performance of journal bearings also dealt 
with; special reference to various components 
in steel plant equipment. Before International 
Congress of Mechnical Engineering, Paris, 
September 1948. (EI) 


Next month a review of surface 
finish literature published from 
1945 to 1947 will be presented. A 
cross-reference subject index of all 
abstracts will appear in the No- 
vember issue. 
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No Bl @ The engineers of Anker-Holth have a vast fund of cylinder ““know- 
how.” Their background of experience covers the application of cylinder 
power to machines and equipment of many types and sizes. They are 
continually working with design engineers to develop the most efficient 


answers to power motion problems. . . air and hydraulic. 














* These cylinder specialists . . . backed by the modern manufacturing 
a facilities of Anker-Holth . . . are at your service to make sure you get 

y , . , Anker-Holth manufactures hydraulic and air-operated 
S> the right power cylinder for your specific problem For help, call today or cpfindatea to @ wide cangp of dees ant tunes tee onal 
; ; ont 2 , ° il, lift I i tion. Sh b Anker- 
4, | write Anker-Holth Division of The Wellman Engineering Company, 2725 ce Nphagtir vt ths an eld fo oe ee ee 
} 9 3-inch bore; the large one has a 24-inch bore and 

Conner Street, Port Huron, Michigan. 36-inch stroke. . 
om 

' ENGINEERED CYLINDE 
d — . 





Division of THE WELLMAN ENGINEERING COMPANY 
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custom-engineered 


“PRODUCTS COMPANY. 


\ for 





look to, [7] 


Since 1909, the job of The Electric 
Products Company has been to 
create and develop special electrical 
rotating equipment... motors 

and generators to do existing jobs 
better or to reach into new fields 
to do jobs that couldn’t be done 
before. The natural “by-product” 
of our more than 40 years of 
specialization is that you get 
equipment designed and built to 
the exact requirements of your 
application . . . equipment that has 
greater dependability, longer life 
and that requires less maintenance. 


Send in the coupon below for 
detailed information about our 
Custom-Engineered synchronous 
motors and generators . . . d-c 
motors and generators... induction 
motors ... battery chargers... 
frequency changers. 


A nation-wide sales engineering 
and service organization stands 
ready to meet all User requirements. 


THE ELECTRIC 


1715 CLARKSTONE ROAD 
CLEVELAND 12, OHIO 





Attach coupon to your 
letterhead for your copy 
of Bulletin 2-200 
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Heating and Ventilating 


Dehumidifier: Aqua-Sorber has 
automatic control activated by 
moisture content of the atmos- 
phere, thereby saving on power con- 
sumption. Other features include 
maximum air flow, easy removal 
of water container and a hose con- 
nection readily accessible for per- 
manent automatic water removal 
through drain piping. Equipped 
with 1/5-hp motor. Also available 
without automatic control. The 
Walton Laboratories, Irvington, 
N. J. 


Materials Handling 


Lift Trucks: Gasoline powered 
model FT60-24 and diesel powered 
model FTD60-24, with capacity of 
6000 lb. Rated at 24-in. load cen- 
ter. Features accessibility of all 
parts for service and maintenance; 
automotive type single lever gear- 
shift mounted on steering column; 
and quick change heavy duty in- 
dustrial type clutch. A 72, 84, 108, 
114 or 120-in. lift is available as 
standard on either model. The Buda 
Co., Harvey, Ill. 

Scoop: Attachment for Towmo- 
tor trucks handles bulk materials 
such as coal, ore, foundry sand, 
cement, chemicals, and_ scrap. 
Loads may be dumped at various 
heights of lift. Slice bar operates 
automatically: It remains open 18 
in. when scoop is on the floor 
ready to pick up a load, begins to 
close as scoop is raised, and closes 
completely when the bottom of the 
scoop reaches a height of 9 in. 
above the floor. Towmotor Corp. 
Cleveland, O. 

Crane Arm: Attaches to lifting 
carriage of Towmotor trucks in 
the same manner as standard forks 
and is easily interchangeable with 
forks. For handling heavy engines, 
castings, dies, long bars, structural 
items and other bulky materials 
commonly carried by chains, hoists, 
slings or cranes. In operation, en- 
tire crane arm is raised or lowered 
with the lifting carriage which is 





OIL: FREE 


SELF-LUBRICATING 


é 
9 
eal 


% S 
Yep, orwt® 


Widely Used Where Ordinary 
Oil Lubrication Is 
Impractical or Impossible. 


EXCELLENT DURABILITY © CONSTANT 
CO-EFFICIENT OF FRICTION © APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
souipiries on cansonizes @ OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE AND OTHER LIQUIDS ¢ EXCE- 
LENT FOR CURRENT-CARRYING BEARINGS 


GRAPHALLOY materials are also in wide use for oll- 
free, self-lubricating piston rings, seal rings, thrust 
washers, friction discs, pump vanes etc. 


For applications requiring low “dQ 


electrical noise, low and con- =) 


stant contact drop, high current CONTACT 5 


7 


cL: % D 
GRAPHITE METALLIZING 
CORPORATION 


Slip Rings also available. 
1045 NEPPERHAN AVENUE + YONKERS, N. 


OTHER GRAPHALLOY 
PRODUCTS 
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ew Machines 
ytuated by the hydraulic lifting Sow ZO LUBRICATE A 


mechanism and controlled directly 
fom operator’s station on the \ 
truck. Drop-forged standard hoist | VERTICAL V SLIDE 
hook is furnished with a swivel | 
suspension. Fixed suspension hooks 
or hooks of special size or shape 
to meet specific requirements can 
be furnished. Adjustable reach 
feature is available to handle loads 
of varying sizes. Adjustments 
are in increments of 6 or 12 in. 
Tfowmotor Corp., Cleveland O. | 

Hydraulic Lift: Will raise 1000- | 
lb. load from floor level to a height | 
of 4 ft, or to any intermediate po- 
sition. Material platform is elevat- 
ed by a two-cylinder double-acting 
reciprocating pump. Size of plat- 
form 23 by 24 in. Unit has large 
fixed-axis front wheels and two 
swivel type trailing wheels. Push 
tar is located at operator’s waist | 
height. Overall height, 64 in.; base 
area, 29 by 34 in. Century Prod- 
uts Co., Minneapolis, Minn. 

Fork Lift Truck: Sit-down type 
truck with 3009-lb capacity. Has ; : 
independent rear wheel suspension d oes if wit h a 
designed to cut down driver fatigue 
and reduce shock. Suspension con- 
sists of a heavy duty spring and BIJUR SYSTEM 
an airplane type shock absorber g 
ANT Bfor each rear wheel. Standard mast 
Bue Bieights are 63, 72 and 83 in.; 
NGE sPecial heights also available. Pow- 
aT ered by heavy duty air-cooled we erreurs — apotgpeed 
ER, three-cylinder engine; has _ two- Goth of BAReeien, woh Cie 
cE speed transmission. Mobilift Corp., | 

Portland, Ore. | 
NGS Roll Clamp Attachment: For any 
see Baker fork truck from 1000 to 
1000 lb capacity. Picks up and 
stacks cylindrical objects either | 
ES horizontally or vertically. Accom- | 
| 
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Above cross-section thru gibs of 


lowered below actual position 
to show details. 

















The problem here was to keep a film of oil between the 


9 modates paper rolls, drums, large gib and slide contact surfaces. It is solved by drilling 


pipe or any other cylindrical ma- 
terial from 114 to 3 ft in diameter. | 
Clamping pressure is controlled by | 
te he adjustable relief valve in the | 
tydraulic system, permitting oper- | 
ator to control pressure for various 
> materials. The Baker-Raulang Co., | 
Baker Industrial Truck Div., Cleve- 


thru the gibs to grooves . .. controlling the oil flow thru 
meter-units at the gibs . . . supplying a measured volume 
of oil from an automatic lubricator which force-feeds oil 
to the seven press bearings. This is another example 
of Bijur “team-work for bearing protection.” For aid 


The correct in solving your lubrication problems, call in a Bijur 





la 
nd le nd, O. | oil film engineer. 
Metalworking | to each 
G Deburring-Chamfering Machine: Bs) MUL PUR 
Model BM-2055 for chamfering 


#tol bevel gear teeth. Deburrs and bearing... 


thamfers tooth edges at both heel tibilemidicidly 
us 80d toe of 8-in. diameter, 99-tooth, 


LUBRICATING CORPORATION 


Rochelle Park ° New Jersey 
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BURBANK, CALIFORNIA 


DALLAS, TEXAS 


233 South Third Street 1613 Tower Petroleum 
Building 


The Sure Way to 
“Design out” 
Vibration and Shock Damage. 


Lord Meter Mountings are paying 
dividends to manufacturers and users 
of heavy duty industrial and farm trac- 
tors, lift trucks, stationary engines and 
many other industrial machines where 
shock and vibration are encountered. 

The Lord Meter Mount assures the 
accurate performance designed into 
Hobbs Engine-Hour Meters when they 
are subjected to excessive vibration on 


farm tractors and stationary diesel en- 


gines. These meters are protected from 
the damaging effects of vibration and 
shock by the unique method of com- 
bining shear and rolling action of the 
rubber to absorb destructive forces. 
The outer ring is mounted to the panel 
and the inner ring holds the meter thus 
giving protection in multi-planes. The 
rubber between these rings does the 
work. We will be pleased to have the 
opportunity to help you in the appli- 
cation of Lord Meter Mountings. 


PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
725 Widener Building 238 Lafayette Street 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS ERIE, PENNSYLVANIA 


7310 Woodward Ave. 280 Madison Avenue 


520 N. Michigan Ave. 1635 West 12th Street 


LORD MANUFACTURING COMPANY e ERIE, PA. 
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Lord Meter Mounts Prolong 
Life . . . Protect Accuracy 
of Sensitive Instruments 


Damaging shock and _ vibration 
forces are absorbed in the unique 
design “U” shaped rubber section, 
separating the inner and outer metal 
mounting rings of Lord Meter 
Mounts, This protective rubber 
barrier combines rolling and shear 
action to prevent passage of destruc. 
tive forces; thereby insuring maxi- 
mum accuracy and _ performance 
of the delicate internal mechanism 
of instruments. 

Considering the light weight of in- 
struments and their functional char- 
acteristics, the inherent softness and 
multiplane flexibility of Lord Meter 
Mounts insure a high degree of pro- 
tection against vibration and shock 
conditions prevalent in industrial 
installations. 

Highly successful have been the 
many varied field-proved applica- 
tions where Lord Meter Mounts 
have been used to protect instru- 
ments in aircraft, ships, portable 
power plants, electronic equipment, 
control panels and communications 
equipment. 


RUBBER 


~~ 


OUTER METAL PING 


INNER METAL RING 


Typical of the Lord Meter 
Mounting applications are _ the 
Hobbs Engine-Hour Meters in wide 
use to record the actual running 
time of Diesel Engines on tractors 
and earthmoving equipment and on 
stationary diesel power plants. 

While the Hobbs Engine-Hour 
Meter is designed to withstand rug- 
ged use and normal vibration and 
shock conditions, its mechanical 
sturdiness is enhanced materially 
by the Lord Meter Mounting. Not 
only do Lord Meter Mounts protect 
the accuracy of the instruments 
which they cradle in bonded rubber, 
they make instrument readings 
much easier, and prolong the fuse 

(Continued on next pag’) 
Advertisement 
MACHINE DEsiGN—September 195? 











ng 
y 


‘ation 
nique 
ction, 
metal 
Meter 
ubber 
shear 
struc- 
maxi- 
lance 
‘nism 


of in- 
char- 
$ and 
[eter 
"pro 
shock 


strial 


1 the 
slica- 
unts 
stru- 
table 
nent, 
tions 


» 


[eter 

the 
wide 
ning 
tors 
1 on 


Jour 


and 
ical 
ally 
Not 
tect 


ber, 
ings 
inc- 
















ional life of the instrument with 
ss maintenance as a by-product. 
Lord Meter Mounts are furnished 
in a wide range of diameters, re- 
quire only ¥% inch larger radius 
for installation than unmounted 
meters, are easily installed with- 
out the need of brackets. Full de- 
tails will be furnished by Lord Man- 
yfacturing Company, Erie, Pa. 


Appliance Manufacturers 
Profit By Using Lord 

Mountings To Isolate 
Vibration and Shock 

Efforts to “design out” of modern 
appliances the irritating and damag- 
ing factors of vibration and shock 
meet with considerable success when 
Lord Mountings and Bonded-Rub- 
ber parts are selected while the 
product is in the early design stage. 

An outstanding example is the 
famous Blackstone Automatic 
Washer, boon to housewives the 
world over. The use of a specially 
designed Lord bonded neoprene 
fexible coupling isolates the normal 
vibration which would accrue to the 
uneven loading of the tub during 
the spinning cycle. This coupling 
not only drives the tub with its full 
load of clothes during the spin cycle, 
but acts as a pivot, allowing the tub 
to float freely within the outer shell. 

This combined flexible drive and 
pivot prevents transfer of shock and 
vibration to the base and outer shell 
of the washer, During the draining 
cycle, the Lord coupling supports 
the entire weight of the tub, the 
dothes, and a full load of water, a 
total weight of approximately 200 
pounds. In each of its functions this 
Lord full bonded neoprene coupling 
is stressed in shear, resulting in 
maximum flexibility. 

Other examples of product im- 
provement by isolating vibration 
and shock through the use of Lord 
Precision Bonded-Rubber Products 
are found in room air conditioners, 
ar circulating fans, food ‘and juice 
mixers, ice cube dispensers, portable 
sanders, to name but a few. 

Lord Manufacturing Company, 
Erie, Pa. invites inquiries from de- 
sign engineers whose problems in- 
volve vibration and shock isolation 
or power transmission. 
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LORD Bonded-Rubber 


Mountings used in basic de- 
sign help to increase sales for 
leading appliance manufac- 
turers. Inherent Vibration and 
Shock are actually “designed 
out” of the appliance, resulting 
in smooth operation and longer 
service life. For instance, the 
famous Blackstone Automatic 
Washer does its work quietly 
and efficiently with the “spin 
dry” basket mounted on the 
Lord bonded-rubber flexible 


mounting. This Lord bonded-rubber flexible mounting compensates 
for unbalanced loading of the “spin dryer” during the clothes-drying 
cycle. This is another of many examples in which Lord engineering 
experience and precision manufacturing technique combine to ad- 
vantage in basic design to speed up and increase end product sales in 
highly competitive markets. Consider increasing consumer preference 
for your product by using Lord vibration and shock control mountings. 


SAE National Aeronautic Meeting Hotel Statler, Booth 
No. 26 Los Angeles, California October 1-4 1952 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 


233 South Third Street 1613 Tower Petroleum 
Building 


725 Widener Building 238 Lafayette Street 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, 1LLINOIS ERIE, PENNSYLVANIA 


7310 Woodward Ave. 280 Madison Avenue 


$20 N. Michigan Ave. 1635 West 12th Street 


LORS MANUFACTURING COMPANY e ERIE, PA. 
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Cut Downtime... 
Step up Worktime 


Offs. 


Standardization on Twin Disc drives is a 
profit-making practice because it assures 
you (1) long work life; (2) ready availabil- 
ity of parts and services; (3) interchange- 
ability of parts; (4) advantage of specialized 
“know how” by repair departments;(5) min- 


imum parts inventory requirements. 
Increased manufacturing facilities 
at Twin Disc assure you of quick de- 


livery of both complete drive unitsa»: 
and replacement parts. Complete 


parts stocks at 8 factory branches and 
60 parts stations—which are staffed 
by service experts—bring quick serv- 
ice near to you. 


CC4.0 @ 


BRANCHES: CLEVELAND + DALLAS + 
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More Friction 
Power Take-Offs 
. in more sizes 

. and in more fields of 
application than any other 
manufacturer. That’s why 
more and more manufac- 
turers and users of powered equipment are 
standardizing on Twin Disc Power Take- 


ra 


Twil a( 


CLUTCHES: AND 
X 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin - 


DETROIT + LOS ANGELES + 














8 Factory Branches 
and 60 Parts Stations 
strategically located. 





$3% million of service parts 
and complete replacement units 
carried in inventory. 










/MYORAULIC DRIVES 
\ 





HYDRAULIC DIVISION, Rockford, Illinois 


WEW ORLEANS + SEATTLE + TULSH 
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12.53 pitch aircraft zerol bevel re. 
duction gear in 30 seconds’ cutting 
time. Work is brought into cutting 
position by pneumatic cylinder, 

Teeth are then chamfered by rotat. 
ing work in timed relation to cut. 
ting action of four dovetail high. 
speed steel form tools. When cut- 
ting cycle is completed, work js 
automatically lowered into unload- 
ing position. Floor space required, i 
28 by 40 in.; overall height, 70 in; 
weight, 2200 lb. Modern Industrial 
Enaineering Co., Detroit, Mich. 

Platen Presses: More than 200 
models with capacities ranging 
from 10 to 500 tons. Available 
with square or rectangular platens, 
up-acting, down-acting, 90-degree 
angle transfer frame and top trans- 
fer. Multiple platens available for 
rubber and plastic molding, lam- 
inating, metal forming and shap- 
ing, die tryouts and utility applica- 
tions. Allow maximum deflection 
of 0.0005-in. per inch of span on 
each of the work platens when 
full rated load is appl‘ed uniform- 
ly over entire working area. Heav- 
ier construction can be supplied for 
work requiring less than 0 0005-in. 
deflection. Hand or power-operated { 
pumps, single or double-acting cyl- 
inders available. Rodgers Hydrau- 
lic Inc., Minneapolis, Minn. 

Squaring Shear: Can cut 24ft 
widths of 14-in. mild steel plate. 
Cutting cycle is 20 strokes per 
minute. Hydraulic holddowns exert 
over 22 tons pressure. Has 24-in. 
throat or gap, 48-in. back gage 
range, light beam shearing gage, 
and an air-cantrolled clutch oper 
able from either of two foot valves. 
The Cincinnati Shaper Co., Cincit- 
nati, O. 

Gear Hobber: Model 1458-A Ultra 
Speed machine. Will hob teeth o 
two 3\%-in. diameter helical gears 
with a 1% in. total face width i 
58 seconds. Operates automatically 
after start button is depressed. 
Tailstock center moves into place 
under hydraulic pressure; hob and 
work spindles start rotating and 
hob-spindle column moves forward 
horizontally to plunge-feed hob it 
to work. When proper depth has 
been reached, feed stons, and work 
immediately starts to traverse 
across hob. After end of the work 




















































MACHINE DESIGN—September 198? 


flexible performance in the 1-200-hp range at moderate cost. For 
even greater accuracy and versatiity in automatic operation, 
these drives may include ampiilyne or electronic regulators. 


G-E SPEED VARIATORS, operated by central control panel (above) 
were chosen by E. F. Hauserman Co. of Cleveland, Ohio for its 
steel slitting operation. General Electric Speed Variators provide 


These G-E Adjustable-speed Drives 
can help you boost your output, too! 





<@G-E ACA MOTORS 


G-E THY-MO-TROL* drives assure the Keebler Weyl 
Baking Co. of Philadelphia of proper baking for many 
different products. This electronic control is particularly 
suited for precise adjustable speed in 1/4 to 10-hp 
drives—offers speed ranges to 100:1 and more. 


ive the Ford Motor Company a 
simple, compact, and lowest-cost method of controlling 
pump speeds at its oxygen generating plant, leased from 
Air Products Inc. This adjustable-speed motor requires 
no conversion equipment—an a-c induction motor with 
stepless speed secant by a simple twist of a dial, 
*Rey. trade-mark of General Electric Co. 


GENERAL @ ELECTRIC 


WHICH G-E DRIVES 
ARE BEST FOR YOU? 


oS wim 
Electric ma) 


ee ae se _ 


. AS 
g 


Because only General 
makes all major types of electric A 
adjustable-speed drives, it is best | 
qualified to help you select the \ 
right drive. Send for these inform- 8 j 


ative bulletins. \ory 


[) A This 26-page manual de- 
scribes all four types of drives 
and where to apply them. Bulletin 
GEA-5334. 

C) B tower cost, simplest a-c drive 
Bulletin GEA-4883. 

C] C More flexibility, moderate 
cost. Bulletin GEA-5335. E 
CJ D Top performance, %4-10 hp 
Bulletin GEA-5337. 


C) E Top performance, 1-200 hp 
Bulletin GEA-5336. 
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General Electric Company, 
Section D 646-19 
Schenectady 5, N. Y. 


Please send me the bulletins checked 


0) for reference only 
0D) for planning an immediate project 


NAME ... 
COMPANY.. 
ADDRESS.. 
ic bsioancuvyestanisnnidan 
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Promet Bars Stand Up 


has passed centerline of hob, the 


Where the Going hob spindle retracts from the cut 
Is Tough! 


and the work returns to loading 
position. Spindle rotation stops 
and tailstock center also retracts 
for removal of workpiece. Capacity 
specifications: Recommended gear 
diameters, 1 to 8 in.; maximum FOR BETTER 
face width recommended, 434 in.; 
maximum hob diameter 7 in.; max- SPEED CONTROL 
imum hob length, 7 in.; center dis- 
tance between hob and work spin- USE 
dles, 2 3/16 to 7% in.; maximum 
work length recommended, 25 in. 
(gear cannot be less than 2 in. 
from one end); maximum spindle 
speed, 1000 rpm. Feed is infinitely 
variable. Floor space required, 84 
by 84 in.; overall height, approxi- 
mately 8 ft. including hob shifter; 
approximate weight, 18,000 Ib. 
Michigan Tool Co., Detroit, Mich. 
Automatic Molder: Model 2160-C 
for high production of uniform 

Made from Promet No. 6, an outstand- 
ing leaded bearing bronze noted for standard molds. Pushbutton type 
its free machining properties. Un- electrical controls for either fully 


believably great resistance to heat and automatic or selective manual con- 
wear. Will not burn, seize, pound out. : a 
PROMET'S HIGH SAFETY FACTOR IS trol. Once machine is set up, oper- 


eS ee ation of two buttons actuates com- 
Tougher, harder and stronger, it resists plete molding cycle. Operations are 
shock loads and withstands high com~ automatically controlled by solenoid 


pressive forces and will not cut, : P a ae 
or stick to the shaft wader ordinary valves. Jolting action is timer con- 


operating conditions. There is no seiz- trolled; squeeze is regulated by a : ol & MODERN 
ing, no scoring—just smooth, quiet pressure switch. Stripping pins ad- /™ 2 3 
just to accommodate a range of ELECTRONIC 


operation. Will not powder under the 
most severe conditions of service. When 

lubrication fails temporarily, Promet flask sizes. Squeeze capacity, 1600 Z ENGINEERING 
carries on safely until proper lubrica- . 4 ; Le : 

tion can be restored, affording protec- Ib; jolt capacity, 1500 Ib on stand ell GIVES 
tion against production shutdowns. ard 80 psi line pressure; pattern —_ 

PROMET FULLY MACHINED BARS SAVE draw, 10 in; maximum squeeze " PRECISE 


YOU TIME, TOOLS AND MONEY! . 
Completely precision machined inside, stroke, 12 in. Flask space ranges 


outside and on the ends, yet sufficient from 19 to 31 in., left to right, and FINGERTIP 
stock remains for the finishing cut. from 16 to 31 in., front to back 
Can be machined at speeds of more - 
than 500 feet per minute—more than SPO Inc., Cleveland, O. D NTRO 
— those of phosphor bronzes. This Spot Welder-Solderer: Spot welds 
complete machining insures you against steel parts up to 3/16-in. in thick- 

gpl ged ¢ TACHOMETER 


subsurface defects sometimes found in to b t 
rough cast bars. A considerable amount ness; copper to bronze, conper to 

of , % already been removed— copper up to 0.040-in. in thickness | PROPORTIONING 
metal which you would be purchasi ¥ 

oregon $e src Ae a and brass to brass up to 0.080-in. TENSION OR 
absolutely concentric. in thickness. Solders brass up to | POSITION CONTROL 


Available round, hexagon and square, l,-in. in thickness, as well as ster- | 

in 13.inch lengths, rough cast. ling silver and other precious met- MOTOR INTEGRATORS 
MONEY-BACK GUARANTEE P . P 

of longer, superior service and lower mainte- als. Features quick-adjusting de- | BI-DIRECTIONAL 


nance cost. 


FREE ADVISORY SERVICE | vice for pressure control and length 
Oo . : : ting } Y KING 
ur competent design and engineering staff of electrode tray re] for p ositive | D NAMIC BRA 


will be glad to assist you in solving your 


special bearing problems. Send today for soldering and welding. Electrodes | SERVO CONTROL 


free literature. 


THE AMERICAN CRUCIBLE PRODUCTS co. | | 2%e especially designed for each 
tans Coetin Avenue torain, Ohio | | joh. Their overation is _ svring- 


Please send free literature on Promet 


Cored and Solid Bronze Bar Steck | action controlled so that, when the | 
~ my -sseesscesssceeeseees || electrode arms are closed, work is | 
STREET Tey eee ae _held firmly in position during 


CITY & STATE ........ | soldering and cooling. Automatic 




















- MACHINE DESIGN—September 1952 

















MACHINE DESIGN—September 1952 











This handsome new DuaLock, offered by Sar- 
gent and Company of New Haven, Conn.., is the 
result of many years of engineering research. 

Its simplicity, sturdy safety, ease of applica- 
tion and beauty of design assure a constantly 
increasing demand. Because of the skill with 
which fine precision parts are built into this 
greatly simplified lock it requires only an excep- 
tionally small cross bore. 

By using National retaining rings Sargent 
saves material, weight, space and assembly 
time—without sacrificing efficiency or strength. 

Examine your products—metal, wooden or 
plastic. Many products as well as many ma- 





chines can be redesigned to use 
retaining rings. Groove your shafts 
instead of wastefully cutting down 
larger shafts to form shoulders. And 
groove your housings too. 

Our high grade steel rings assure greater sav- 
ings and greater margin of profit. 

Let us show you how retaining rings can do 
an efficient job for you. These inexpensive, effi- 
cient artificial shoulders save time, save weight, 
save space, save materials, save money. 

Write today for descriptive folder of many 
types of National retaining rings. 


THE NATIONAL LOCK WASHER CO. 


MILWAUKEE 2, WISCONSIN 


NEWARK 5, N. J. 




















SPEED controuME IE s+ 
designers and plant engineers 


of interest to machine 








Specon MD Transmissions 


provide controlled speed over infinite speed range 


@ Industry continuously demands _in- 
creased speed range. For instance, a 
machine that makes non-metallic wash- 
ers. They have a lim‘ted speed range if 
washers are approximately of the same 
size. If a manufacturer wants to make 
all sizes of washers on the same ma- 
chine, he will require an infinite speed 
range. It is desired that machines be 
able to produce as great a variety of 
products as possible. In all these cases 
the MD Transmissions will provide the 
best drive. 


To overcome this and similar problems 
created by modern methods, the Specon 
MD Transmission was developed. This is 
a positive mechanical drive with no belts 
and no slippage. 


Another unusual and valuable fecture 
of the Specon MD Transmission is its 
compactness. As a rule the greater the 
speed range, the larger is the over-all 
size of the conventional transmission. 
The combination of infinite range and 
compactness in the Specon MD Trans- 
mission are two of its outstanding fea- 
tures. 


Speed control of the Specon MD Trans- 
mission may be manually or remotely ad- 
justed from zero with infinitely small 
steps to the maximum rated speed. For 
example, Specon #1 MDY 13 Transmis- 


PECON 


sion provides a range of speeds from 
zero to 7,000 RPM. The available mexi- 
mum output speeds range from 7,000 to 
160 RPM. The zero speed of course is 
available with all units. 


Two designs are available. Under cer- 
tain circumstances the application load 
may require high torque at low or zero 
speeds. With these conditions the Specon 
MDY Transmissions with 200% torque at 
zero speed is available in output capa- 
city to 10 HP. Other applications will 
ideally accommodcte the Specon MDX 
design that provides 50% torque at 
zero speed. This design is avai-able in 
capacities up to 20 HP output. 

We invite your inqui ies for further in- 
formation about the Specon MD Trans- 
mission. 

Speed Control Corporation also monu- 
factures electrical drives known as Specon 
ED Drives. By means of the proper 
control ED Drives can provide accurate 
adjustable speeds compcrable to speeds 
obtained from Specon MD Transmiss‘ons, 
or soft speeds automatically adjusted to 
proper tension requirements, or provide 
performances demanding acceleration 
and deceleration within a fraction of a 
second, or demanding accurcte syn- 
chronizction of number of speeds, etc. 
There is no such thing as a difficult 
problem for Specon Drives. 


SPEED CONTROL CORPORATION 
1460 East 289th St. © Wickliffe, Ohio 
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cut-off timer regulates soldering 
time. Heat control has 11 adjust. 
ments. Three models available 
with the following power require. 
ments: Model 1000 WV—110-v ae, 
9 amp; Model 2000 WV—220-v az, 
10 amp (equipped with water. 
cooled electrede holders); Model 
5000 WV—220-v ac, 25 amp 
(equipped with water-cooled elec- 
trode holders). Size 10 by ll 
by 10 in. high, plus control box 
4 in. high. Joyal Products In., 
Newark, N. J. 

Drilling Machine: For boring, 
and precision-layout drilling and 
reaming. Equipped with heavy. 
duty boring head and tooling for 
boring holes up to 5 in. in diam- 
eter; drills and reams materials 
uv to 36 in. wde. Boring head has 
adjustable guide that may be set 
close to work surface to insure ac- 
curate drilling and reaming. Extra 
large bearing area on boring head 
base assures cross-travel at 90 de- 
grees on ground ways of solid 
bridge. Table ways are hand 
scraped. Two-speed gearing pro- 
vides rapid traverse for position- 
ing. Two built-in vernier scales 
aid in locating the work within 
0.0001-in. Wales-Strippvit Corp. 
North Tonawanda, N. Y. 

Bending Machine: Di-Acro Bend- 
er No. 4 is hand operated; bends 
up to 1-in. diameter cold-finished 
steel bar and 114-in. tubing or their 
equivalents. Designed for heavy 
bending operations where produc 
tion does not warrant a power 
driven machine. Radius bending 
range is from 0 to 12 in. Features 
built-in ratchet mechanism which 
can be engaged or disengaged by 
operator, depending upon size of 
material beirg formed. Engaging 
the ratchet mechan‘sm increases 
the bender capacity for larger and 
heavier materials. Direct drive 
makes possible greater nroduction 
in light materia's. 0’Neil-[rwm 
Mfg. Co., Lake City, Minn. 

Surface Finishing Machine: Moé- 
el 203-A for surface finishing 
formed decorative nameplates for 
refrigerators, stoves, appliances 
and automobile trim. Vacuum 
chuck arrangement makes possible 
the handling of brass, copper, sil- 
ver, plastic, aluminum, wood and 
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AJAX DIVEDFAL 


FLEXIBLE 
COUPLINGS 



















Ajax Dihedral surfaces of gears provide maximum 
bearing area and do not tend to rupture the oil 
film. This contributes to long life, cool running 
and quiet, chatter-free operation. 


All gear teeth hardened to 50 to 55 Rockwell C. 





¥% The performance of Ajax 
Dihedral Couplings confirms the 
fact that there is no competition 
with quality. 

Design, installation and main- 
tenance men are saving thou- 
sands of hours, and dollars by 
eliminating necessity for precision 
alignment of direct-connected 
machines. 

New and exclusive Ajax Dihe- 
dral tooth shape provides for 
extreme misalignment with tooth 
clearance (backlash) kept to oil 
film requirements. Long life is 
assured because more tooth con- 
tact is maintained under operating 
conditions. 

Positive oil seals keep lubrica- 
tion in and dirt out. 

Write for Bulletin 50. 


AJAX FLEXIBLE COUPLING CO. INC. 


WESTFIELD, NEW 
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other nonmagnetic nameplates, Ajj 
controls are located at a central 
control panel. Motors available ip 
varying speeds and up to 15 hp 
Standard buffs are 9 in. in diam. 
eter; also available in 12-in. diam. 
eter. Work table is a perforated 
plate mounted over a sealed air 
space, connected to a vacuum pump 
through a four-way spring valve, 
Standard work table size, 36 in 
deep by 38 in. wide; can be built 
in sizes up to 48 in. by 38 in 
Stroke of table is adjustable from 
%4-in. to 36 in. in and out; % in 
to 1% in. sideways. Clair Mfg. 
Co. Inc., Olean, N. Y. 


Office Equipment 


Telephone Dictation System: 


‘ \ . 
PhonAudograph provides econom- 
use of L A ECOILS gives ical dictation facilities by connect- 


ing several individual dictation 

telephones with a single recording 
CENTRI-SPRAY WASHING MACHINES | *:!:r:0%: with « single recor 
connected with recording machine. 


construction and sales advantages | “ 
eatures pushbutton control for un- 


In building several of these motor block washers for a large auto- | limited listening back; similar con- 
trol for indicating corrections or 


mobile manufacturer, Centri-Spray, Inc., Detroit, Michigan has found sncaah tuctendiiaies $0 enced 


that the use of Platecoils has 6 important advantages. private telephone line between dic- 
tator and secretary. Amber lights 
4 — a input per cubic foot © Longer service without cleaning. on all phones glow when system 

aad od S Less condensate trapping in is available for use. Fingertip 


2 tasier installation with Plate- Platecoil bank as compared with control button on handset is de- 
coil banks. serpentine pipe coil. pressed for dictating. “Automatic 
3 At least 90% of threaded pipe © No wire cutting in return bends Se ——. poco 
joints eliminated to reduce leakage through much lower steam and con- h nape aheninw to cult t 
problems. densate velocity. ang up after listening to only 
portion of the playback. The Gray 
A bank of three 18 x 83 Platecoils is used instead of a pipe coil consisting of Mfg. Co., Hartford, Conn. 
42 pieces of one inch pipe 85” long, and two pieces 87” long. In addition Laminating Press: Sandwiches 
44 return bends were needed plus the straps and separate tie bars required. records, identification photographs, 
Use of the Platecoils not only simplifies fabrication for Centri-Spray, but it etc., in plastic. Accommodates ms: 
also gives their customer a more efficient, dependable washer. terial up to 5 by 6 in. Complete 


Why not insveesigate wins ay . yous peedene? You operation requires two minutes 0 
i rt anufacturers have, that Platecoils save time ‘ * 
will find, as other manu a. op tion, when plastic 


in estimating . . . that Platecoils save time and labor in fabri- less. 
Si aiscemenes. Unto pe Snivkime ee reaches proper degree of liquefac- 

tion, pressure is applied to cause 
it to form around and impregnate 
various elevations or thicknesses 
of paper. Exerts 4500 Ib hydraulic 


o L AT E : '@] | L pressure; reaches temperature of 


400 F. Operates on 115 Y, 60 


KOLD-HOLD MFG. CO. cycle, 2000-w circuit. Harco I 
' HIGAN dustries Inc., Rochester, N. Y. 

Folding Machine: Desk model: 

can fold up to 5000 sheets an hour. 

Can be set up in about one minute 


AN ae | 
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These 3 seals is designed and made by 
ef &K-International [| keep the water out 


’ an 


of this is electrical throw switch 





The ARS Ordnance Lighting Switch pictured here will 
make and break the circuits under water. Three separate 
throw type contact switch mechanisms are operated by 
three levers located on the outside of the case. Surround- 
ing each lever shaft is a seal, specially designed to keep 
water from passing along the shaft. 

As shown in the cut-away view, the sealing elements are 
synthetic rubber, precision-molded with two balanced lips, 
each tension tightened by garter springs to insure a uni- 















FREE formly secure grip — and housed in a steel casing. More 

O-RING BOOKLET than 70,000 of these seals have been furnished to this one 

16 pages of illustra- 
} > ie data manufacturer. 
i a $ ificati . . 
a ae AMiite for on G&K-INTERNATIONAL is ready to work with your | 
\ | copy. engineers in designing special applications or to supply 


standard packings types to JIC standards. Call upon us 
for your packings needs, in leather or synthetic rubbers. | 


| 5 and ( —iwrefwationat 
ae, Leather and synthetic packings 


del: \KN we... <a> Address correspondence to 


GRATON & KNIGHT COMPANY [INTERNATIONAL PACKINGS CORPORATION 
Worcester 4, Mass. Bristol, New Hampshire 
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Arkwright Tracing Cloths a 

you do your best work more easily. 

Arkwright cloth saves time. There’s never 

a pinhole, uneven yarn or other imperfection 

to slow you down. 

Arkwright cloth saves trouble. You can 

draw over erasures time and again and not 

have an ink line “feather”’. 

Arkwright cloth saves money. If needed, 

you can get clean, ghost-free reproduction 

from a drawing years after you make 

it—years after paper or inferior cloth would 

have turned brittle and opaque with age. Bry . tee 
Wouldn’t you like to see for yourself ‘eras 
why Arkwright Tracing Cloth is best? wae 
Write for samples to Arkwright Finishing 

Co., Industrial Trust Bldg., Providence, R. I 5 


ARKWRIGHT 
Tracing Uethd 


AMERICA’S STANDARD FOR > 


CLorn 


322 
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by means of a measuring rule and 
the adjustment of two indicator 
knobs. Feeds and stacks from the 
same end. Sheets are stacked jn 
hopper and lightly moved by finger 
to feed rollers from which point 
operation is automatic. Can make 
two parallel folds in one operation; 
makes any one of eight basic types 
of folds. Handles a variety of 
paper sizes and weights. Size: 12 
in. wide, 744 in. high, 22% in. long, 
including detachable stacker; 
weight, 2334, Ib. Pitney-Bowes 
Inc., Stamford, Conn. 


Packaging Equipment 


Vibrating Table: For packaging 
small parts and granular material, 
settling concrete molds, filling con- 
tainers with semithick liquids, 
drawing cores, fatigue testing, and 
other operations requiring plat- 
form vibration. Intensity of vi- 
bration can be varied by pressure 
control regulator, permitting op- 
eration at 20 to 100 psi line pres- 
sure. Table top rests on heavy 
steel springs. Size: 12 by 18 by 
1% in. Cleveland Vibrator Co., 
Cleveland, O. 

Strapping Machine: Produces 
strap joints by spot welding. Can 
be installed in standard height con- 
veyor systems. Packages approach 
machine on a roller conveyor. Roll- 
er sections in table top facilitate 
location of packages over tension- 
ing and welding unit and eliminate 
the necessity for manual lifting. 
Fourteen ball-transfer rollers built 
into table top around strapping 
mechanism further eliminate han- 
dling operations by permitting 
packages to pass over this mech- 
anism or to be turned for cross- 
strapping with minimum effort. 
When package is centered over 
strapping mechanism operator si- 
multaneously releases required 
length of strap by deflecting foot 
pedal and guides strap around 
package into V-shaped guide slot 
in table top. Guide slot automat 
ically centers and locates entering 
strap. When strap is around pack- 
age, operator actuates cycle bat; 
causing strap to tighten around 
package to predetermined tension, 
and to be cut from the coi! and 
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pined by welding. Machine’s weld- 
yg circuit uses 230-v, 60-cycle, 
ingleephase current; control cir- 
it uses 115-v, 60-cycle, single- 
hase current. Can be furnished 
»accommodate strap widths of %, 
», 44 and % in. and thicknesses 
p to 0.023 in. Strap tensions up 
» 750 Ib can be obtained. 
quipped with counting mechan- 
km, Size: 434% in. wide, 45 in. 
wep, 47 in. high; weighs 1350 lb. 
icme Steel Co., Chicago, Il. ~ 


Plant Equipment 


Broach Sharpener: For grind- 
ng both round and flat broaches. 
fariable-drive headstock, interme- 
liate steadyrests and live-center 
ailstock are mounted on a station- 
wy machine bed. Fixed machine 
hd holds broach rigidly in align- 
ment. Adjustments for sharpening 
e made with the grinding wheel 
pindle, which is mounted on a 
aversing carriage equipped with 
nicrometer adjustment. <A 3600 
m motor drives spindle and has 
rovisions for speeds up to 15,000 
m. American Broach and Ma- 
hine Co., Ann Arbor, Mich. 

Paint and Lacquer Heater: . Vis- 
dlator, designed to reduce viscos- 
ty of lacquer, synthetic enamels 
ind other similar materials. Makes 
ssible the spraying of viscous 
materials at elevated temperatures. 
Has vertical straight paint-carry- 
ig tubes embedded in solid alumi- 
lum as heat transfer medium. 
Heated by electricity, steam or a 
mbination of both. Available in 
ireulating and noncirculating 
pes in capacities of 12 to 250 gal- 
os per hour. Arvins Viscolator 
orp., Brooklyn, N. Y. 

Dust Collectors: Individual units 
use on grinders and other ma- 
tines where dust must be re- 
Moved. Have no moving parts; 
‘rate from plant air supply; 
ledle-valve control. Quickly 
kaned; require no refills. Avail- 
Able in two sizes: 200 series with 
ff cu in. capacity for grinding 
Wheels 2 in. diameter or under; 
(0 series with 56 cu in. capacity 
or grinding wheels 7 in. diameter 
wTunder. The Vulcan Tool Co., 
Vayton, O. 
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It would be difficult 


(and expensive) 


to make these parts 
a" any other way! 


























aircraft 


Intricate parts like these 
are easy for powder metal- 
lurgy and Wel-Met. Made 
exactly to your specifica- 
tions, faster, at less cost. 
Metal powder parts, en- 
gineered by Wel-Met, are 
providing improved per- 
formance and lower costs : 
on everything from toys to machinery 
jet planes, and would do gear 

the same for your products. 

We'll gladly check your 

prints and quote prices. 














farm 


roller "A 
bearing cs 


Se THE WEL-MET COMPANY 
SALEM, INDIANA A Subsidiary of Ferro Corporation 
122 GOUGLER AVENUE °* KENT, OHIO 










































- e+ fabricated to 
your specifications 


There’s no substitute for “accuracy” in the fab- 
rication of Plate and Sheet Metal Products, nor 
is there a substitute for “experience” in the shear- 
ing, forming and welding of metals. With Little- 
ford you can be assured of both accuracy and ex- 
perience, 70 years of it, in the producing of 

uality weldments for all industries. Littleford 
abricated Weldments have all the inherent 
strength and toughness to withstand shock, strain, 
vibration and severe service. Littleford complete 
fabricating facilities are at your service. Send 
blueprints for estimates; prove to yourself “know 
how” means lower cost units. 














LITTLEFORD BROS., INC. 
424 E. Pearl St., Cincinnati 2, Ohio 


Series “QH" Hydraulic Pumps... 4 
sizes, for continuous pressures up to 1200 
p.s.i., intermittent to 1500. Deliveries 
from 3 to 12 g.p.m. at 1200 r.p.m. 


Series “B” Hydraulic Pumps .. . 3 
sizes, for continuous pressures up to 1000 
p.s.i. Deliveries from .4 to 1.5 g.p.m. at 
1800 r.p.m. 


Series “O” Hydraulic 
Pumps... 4 sizes, for 
continuous pressures up 
to 1000 p.s.i. Deliveries 
from 20 to 40 g.p.m. at 
1200 r.p.m. 


GEROTOR MAY CORPORATION 


Maryland Avenue and Oliver Stree! 
Baltimore 3, Md. ° Phone MUlberry 8585 
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